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FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


THE YALE UNIVERSITY SCHOOL OF MEDICINE, originally chartered in 1810 as 
the Medical Institution of Yale College, is today one of America’s outstanding 
centers of medical training. Clinical instruction is carried out through the excellent 
and unusually convenient facilities of the New Haven Hospital and the New Haven 
Dispensary. Many alumni of this school have distinguished themselves in the practice 
of medicine and surgery while others, bearing degrees of Master of Public Health 
and Doctor of Public Health conferred for work in its graduate courses, are display- 
ing true leadership in the field of public service. 


ly wyyyes in the exacting science of surgery are continu- 


ally being made through broad and carefully integrated programs of research. A 
similar program of research is being carried out by Davis & Geck, Inc. to promote 
advances in surgical sutures. The results are evident in the improving quality and 
increasing variety of D & G products available to the surgical profession. 
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A product of © 


DeG research that 
provides maximum tensile strength, 
compatibility with tissues and uniformity 


dimension plus absolute sterility. 


DAVIS & GECK, INC. 


*Reg. U. 5. Pat. 
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Stainless Steel 


HASLAM The jaw of this instrument is so constructed that it will 


Service to the Medical Profession hold any style needle perfectly—round, flat or square. 
99th Year — Smooth working catch holds firmly. Length 7 inches. 


Hoke your Surgical Supply Dealer jor HASLAM No. B-2010-R 


EST i848 H 
LAM & Go. INc. 


83 PULASKI STREET BROOKLYN 6 NEW YORK 
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Pronounced fall in blood pressure during 


spinal anesthesia can be easily prevented 


with Neo-Synephrine hydrochloride. From 0.5 
to 0.75 cc. of 1% solution (5 to 7.5 mg.) should be 
injected subcutaneously or intramuscularly three 


or four minutes before administration of the anesthetic. 


Neo-Synephrine hydrochloride exerts the vasocon- 


strictor and pressor effects of epinephrine and ephedrine with- 


out producing excitation, apprehension, tachycardia and 


arrhythmia. Neo-Synephrine hydrochloride actually 


slows the heart rate and increases the stroke output. 


For parenteral use, 1% solution is supplied in vials of 5 ec. 


Well Tolerated Vasoconstrictor and Pressor 


CHEMICAL COMPANY, INC. q 


NEW YorK 13, N. A e WINDSOR, ONT. 
Neo-Synephrine, trademark Reg. U. S. Pat. Off., Sterling Drug, Inc., 
brand of phenylephrine originated by Frederick Stearns & Company. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 


with numbers corresponding to those on the _ 


photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 
a model: 
Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SurR- 
GERY, is $10.00 per year in advance in the United States; 
$12.00 in Canada and foreign countries. Current single 
numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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means of an optical instrument. The first and of this was 
uccessfully carried out over 35 years ago and yet, strange to say, the method is but little used. __ 
In part, the reason for this reluctance to apply it is seen in the traditional wholesome con- __ 
fism with which every new scientific thought contends, and yet the endoscopic method _ 
f examining body cavities has hardly met with a clinical mishap which could serve as a 
idrance to its acceptance. 
Any procedure that allows one to see, through a mere puncture, the diseased organs 
early and sharply i in the peritoneal cavity, without a laparotomy and without discomfort to 
the patient, is ideal. It is especially ideal when a biopsy from tumors or tissues may be obtained, 
after recognition of the pathology. The procedure of peritoneoscopy offers such an alternative. 
This method, however, will not and cannot replace a laparotomy, but it is the procedure of 
ice in a great many abdominal conditions. An acute abdominal case should not be consid- 
orselected for peritoneoscopy. Chronic cases only should be used, and hasty surgery should | 
censured when share is of time to make a diagnosis on chronic abdominal conditions.” 
tgery, Gynecology and oe. Nov. 1937, Vol. 65, 623-639 


_@ BIOPSY FORCEPS 
@ OPTICAL SYSTEM FOR BIOPSY FORCEPS 


# # } +. i ( 
SPECIAL FOROBLIQUE’ EXAMINING TELESCOPE = @ TRANSILLUMINATING DUODENAL TUBE 
‘this att your Dees’ or write for Descriptive Booklet 
is our registered trade-mark to designate our obliquely forward visual lelescopic = 


a 
Diagrammatic representation new Curity | 
Catgut in cross section.’ The shaded area indi- 
cates even distribution of the chrome complex, \O 
from rim to center of the strand. Heavy lines ] 
(emphasized for diagram purposes) show line 
of contact of component plies, which are. 
bonded together naturally with an exudate, 
natural mucin. No ‘foreign adhesive agent is 
added. New pr ess explained onf acing page. 


urity development: 


Total chromicization plus 
natural ply adhesion 


ys quality of Curity Catgut has 
been further enhanced by a new 
chromicizing process developed by 
Curity Suture Laboratories. Curity 
Catgut is now TOTALLY CHROMI- 
CIZED, without sacrifice of the 
NATURAL ply adhesion. 


With the new process, there is an 
even distribution of the chrome 
complex from rim to center—yet 
the firm, natural mucin adhesive has 
been retained completely. This new 
Curity development represents a 
major advance toward the perfect 
suture. 


The importance 
of mucin 


The only natural bond between 
plies is mucin, a glutinous exudate 
of the catgut ribbons that form a 
suture. The mucin bond is firm— 
so strong that no foreign adhesive 
agent (which may act as a tissue 
irritant) is necessary. The effec- 


ORDER THROUGH YOUR DEALER 


Curity Suture Laboratories 


Division of The Kendall Company, Chicago 16 


SUTUBSSESEARCH . . ESTABLISH A FINE BALANCE 
—OF WECESSARY CHARACTERISTICS 
— 


tiveness of this natural bond is in- 
creased through chromicization. 
Now, in addition to this long- 
standing Curity advantage, the new 
process makes possible increased 
absorption control through total 
chromicization. 


What this 
means to you 


The new Curity process means that 
you have, in Curity Catgut, an 
even finer tool to match your skill. 
It will enhance the enviable repu- 
tation of Curity Sutures for de- 
pendable absorption. Further, 
though the chrome complex is 
evenly distributed throughout the 
strand, the chrome content is lower 
than ever—reducing irritation even 
further. As to tensile strength, No 
CATGUT SUTURE OF U.S.P. QUALITY 
AVAILABLE TODAY IS STRONGER 
THAN cuRITY! Specify Curity 
Sutures when next you operate! 
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THE authoritative design of every 
Pilling instrument is the natural result 
of continuous, close cooperation 
with acknowledged leaders in sur- 
gery throughout the world. 


The group of instruments illustrated 
here was designed by R. H. Smith- 
wick, M.D. for use in his recently 
introduced two-stage lumbo-dorsal 
splanchnicectomy for the relief of 
hypertension.* The Willauer Scis- 
sors, shown at the right, are also 
used by Dr. Smithwick in this opera- 
tive procedure. 


These and many other new instru- 
ments of special and authentic design 
are now available to the surgical 


profession. Write today for detailed 
information to George P. Pilling & 
Son Company, 3451 Walnut Street, 
Philadelphia 4, Pa. 

*Cleveland Clinic Quarterly, 12:105-117, Oct., 1945 

1. P15532 Smithwick Hook and Spatula 
2. P15530 Smithwick Hook 


3. P15522 Smithwick Clip-Applying Forceps 


4. P15524 Smithwick Clip Rack 
P15526 Cut Clips (not illustrated) 


5. P15534 Hartmann Type Forceps, large 
P16765 Willauer Scissors, straight, 17 cm. 


6. P16766 Same, curved, 17 cm. 
P16767 Same, straight, 25 cm. 
P16768 Same, curved, 25 cm. 
P16769 Same, straight, 30 cm. 
P16770 Same, curved, 30 cm. 
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A USEFUL, NEW 
SUTURE MATERIAL 


e Braided tantalum is a new Ethicon suture material 
which offers the surgeon certain qualities not found 
in other sutures. 
1. Its “handling properties” are superior to mono- 
filament wire. It is much stronger than silk and less 
Many individual strands of wire are in variable in size. 

: Ethicon Braided Tantalum. Photomicro- 2. Its tensile strength is not affected in the presence 
graph, above, shows Sizes 3-0 and 1, mag- a ¢ 
nified to x15. of infection. 

3. When Braided Tantalum is used as a buried suture, 
the attachment of the tissues to the suture aids greater 


ETHICON TANTALUM 
FOR SURGICAL USE 


Sutures. Monofilament: Sizes 6-0, 
5-0, 4-0. Swaged to Eyeless Atraloc 
needles. Braided: As described at 
right. 

Wire. Suturing material on spools. 
Sizes 6-0, 5-0, 4-0, 000, 0, 2, 4. 

Ribbon. For making neurosurgical 
hemostasis clips. Clips also supplied 
ready-made. 

Sheet. For skull plates in cranio- 
plasty and general plastic surgery. 

Foil. Used in neuro- and ortho- 
pedic surgery for protection of 
nerves and tendons. 

Literature describing use of Ethi- 
con Tantalum products available on 
request. 


anchorage. 
Ethicon Braided Tantalum Sutures are supplied in 
Sizes 5-0 to 1, in 60 inch length on card reels. 
Braided Tantalum has been found of special value 
for general surgical closure, plastic surgery, the Guy- 
ton operation for ptosis of eyelid and herniorrhaphy. 


FOR EVERY SURGICAL PURPOSE _ 
ETHICON SUTURE LABORATORIE 
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mica! blade is its cutting sharpness. Its abill 
Seliver a clean, effortless incision in large mé 
Sure establishes its value for hospital, office a 
rial surgery. 
| The unusually keen cutting edge of Crescel 
“blades is made possible by two factors: First, the 
_blades themselves incorporate an especially high 
quality of steel, with a uniformly fine grain strue 
ture, and a carbon content of 1.20 per cent. Second 
‘the cutting edge is ground fo an extra acute angle 
of bevel, made possible by the greater bladeg 
thickness of .021 inch. | 2 
| Now, recent independent laboratory studies 
confirmed Crescent’s superior sharpness.” 
mploying a specially designed sharpness testing 
achine, under conditions of accurate temperature 
‘ond humidity control, Crescent blades were shown] 
io produce longer cuts under the same initial force 
Chat Fusing blades bought in the open market from 
Used For is 


THE MASTER 
DESERVES 
STER 


[ escent SURGICAL ano 
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1. SHARPER MORE RIGID | MORE ECO. 


CUTTING EDGE IN SERVICE BALANCE UNIFORMITY. NOMICAL TO USE 
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name in parente 


Closed systems for blood and plasma 
transfusions, today so widely accepted, 
were introduced by Baxter. 

Transfuso-Vacs, Plasma-Vacs, Centri- 
Vacs and accessories reduce contamina- 
tion risk and make for safer, simpler trans- 
fusion techniques. No other method is 
used in so many hospitals. 


* 


Manufactured by 
BAXTER LABORATORIES 
Glenview, Illinois + Acton, Ontario 


Produced and distributed in the eleven Western 
states by DON BAXTER, Inc, Glendale, California 


* 


AMERICAN HOSPITAL SUPPLY CORPORATION 


DISTRIBUTORS EAST OF THE ROCKIES EVANSTON NEW YORK ATLANTA 


11 


' 
) 
, 
es 


12 


USED IN PENICILLIN TABLET BOTTLES 


Fiberglas* fibers, being micro- 
scopically fine glass rods, are 
inert and have no cellular 
inter-structure. Therefore, they 
do not absorb moisture. 
Because bottles containing 
oral penicillin tablets must 


. have a minimum humidity content to preserve 


their efficacy and potency, the Brayten Pharma- 
ceutical Co., (formerly the Meta Cine Co.), 
Chattanooga, uses Fiberglas fibers as wadding. 
The use of Fiberglas wadding eliminates the 
necessity of heat-drying cotton. The closely 
controlled conditions required to make sure that 
the highly absorbent cotton fibers are com- 
pletely free of any moisture content when insert- 
ed in the bottles, before sealing, are also unneces- 


_sary when Fiberglas is used. 


*FIBERGLAS is the trade name (Reg. U. S. Pat. Off.) of a 
variety of products made of, or with, glass fibers by Owens- 
Corning Fiberglas Corporation. 


The glass fibers do not contaminate the drug 
and are recognized by the United States Food 
and Drug Administration to be ‘‘as inert as 
cotton” in this application. 

The unusual combination of characteristics 
found in Fiberglas has proved to be useful in 
numerous medical uses and research projects. 
A booklet containing information about Fiber- 
glas in its many forms, will be sent on request. 
Write: Owens-Corning Fiberglas Corporation, 
Dept. 2026, Toledo, O. Branchesin principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto 1, Ontario. 


OWENS-CORNING 


FIBERGLAS 


tm 840 US Pal OFF 
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means economy 


Few hospital departments which form the chain of services that focus \ 
on the surgery, can offer an economy potential comparable to the gr\ 


This increasingly important service can function to centralize equipment 
necessary for the preparation of surgical solutions, whole blood and 
plasma facilities. ... FENWAL EQUIPMENT permits independent pro- 
duction control by the hospital. 

The Fenwal technic of producing sterile fluids is appreciably less diffi- 
cult than that of collecting blood and producing plasma. ... FENWAL 
EQUIPMENT can be operated accurately and safely by any trained 
attendant. 

Negligible space is required for a Fenwal installation, a major pro- 
portion of which is essential to the blood bank facility as well. Cen- 
tralization can thus mean important economies in time and labor plus 
the savings in Solution costs that will many times exceed the outlay for 


equipment and supplies, 


ORDER TODAY or write immediately for further information 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge 39, Massachusetts 
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TOWNSEND GILFILLAN 


BONE PLATES AND SCREWS 


(stainless steel) 


for 
Immobilization 


in FRACTURE 
TREATME NT 


BY ACTUAL TESTS — 


T & G Screws Provide 
15% GREATER 
HOLDING POWER 


T & G Plates Provide 
MINIMUM METAL 
MAXIMUM STRENGTH 


Descriptive Literature On Request 


WALLACE ORTHOPEDIC SUPPLY CO. 
919 Taft Building, Dept. A. 
Hollywood 28, California 
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“cop” almose every hospical wane lis, 


Universally-used Mayo-Halstead (Mosqui- 
to} Forceps $” straight, boxlock, $2.90. 
Crodon, $3.50 stainless. Also available 
curved 10¢ more each model.’ 


#12940 
Mayo-Pean 614" curved box lock, 
none finer made, $3.60 Crodon, $4.30 Stais- 
less. Algo available in 714” and 8° fengehs 
_and straight, slightly less. 


Mayo-Hegar Needle 
holder, 6” narrow jaw, 
box Lock, $3.75 Crodon, 
$4.45. Stainless. Also 
available in 7” and 8” 
lengths, slightly mo 


Foerster’s Sponge 
Forceps, straight, 
smooth jaws, 97/4"; 
box lock $4.45 Cro- 
don, $5.35 in stain- 
less, Also. available 
and with 
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Controlled clinical studies conducted on patients with 
hypochromic anemia reveal the therapeutic superiority of 
molybdenized ferrous sulfate over equivalent dosages of ferrous 
sulfate alone: | 


MORE RAPID RECOVERY—Normal hemoglobin values are 
restored more rapidly, increases in the rate of hemoglobin forma- 
tion being as great as 100% or more in patients studied. 


INCREASED UTILIZATION—Iron utilization is similarly more 
complete. 


BETTER TOLERANCE—Gastrointestinal tolerance is excellent— 
even among patients who have previously shown marked 
gastrointestinal reactions following oral administration of other 
iron preparations. * 


White’s Mol-Iron is a specially processed, co-precipitated complex 
of molybdenum oxide 3 mg. (1/20 gr.) and 
ferrous sulfate 195 mg. (3 gr.). Bottles 

of 100 and 1000 tablets. 


*Healy, J. C.: Hypochromic Anemia: 
Treatment with Molybdenum-Iron 
Complex, The Journal-Lancet, 

66 :218-221 (July) 1946. 
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In tying a knot, the skilled hands of the 
surgeon recognize instantly when the “end 
point” has been reached. It is that point at 
which the knot is tied down firmly and 
completely—the point at which there is no 
further yield, the point of complete security. 

To achieve this end requires a suture of 
balanced physical properties—a suture which 
will not break before it reaches the perfect end 
point and which is not too rigid to 

“tie down” completely. Armour surgical gut 

is outstanding as a suture material of fine 

tying qualities. You may judge the qualities for 
yourself only by actual trial. A sample 

will be sent gladly to hospitals, physicians 

and surgeons upon request. 


THE ARMOUR LABORATORIE 


CHICAGO 9, ILLINOIS ; 


GOOD SURGERY DEMANDS THE BEST IN SUTURES AND LIGATURES 
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THESE ANGLES TELL SIGNIFICANT STORY. A vehicle’s 
spreading and wetting capacity is revealed by the angle 
of contact with the skin. Water droplet (left) always 


has 90° angle. “Intraderm” vehicle (right) forms much 


smaller angle. 


-Droplets (both 0.02 ml.) photographed just after 


application to normal human skin. 


Smaller wetting angle indicates greater wetting, 


spreading and contacting capacity. 


i 


TWO MINUTES LATER. Water droplet retains shape. “Intraderm” droplet has spread and seeped into 


furrows. Small wetting angle demonstrates efficiency of “Intraderm” vehicle. 


PHYSICAL PROPERTIES EFFECT SKIN PENETRATION 


You can treat stubborn pyodermas more 
effectively with Intraderm Tyrothricin. 

Increased wetting capacity and low sur- 
face-tension are coupled with fat- and water- 
solubility. These unusual physical proper- 
ties insure that tyrothricin reaches the site 
of infection. 

Intraderm Tyrothricin contains 1,000 
mmg. of tyrothricin per ml. (gramicidin 200 
mmg.). The solution is a clear, heat- and 


time-stable liquid which penetrates normal 
and diseased skin through the follicles. It 
spreads on and seeps into diseased tissue. 


INTRADERM TYROTHRICIN SOLUTION 


REG, U. S. PAT. OFF, 


Tyrothricin is rapidly bactericidal to most 
gram-positive organisms. It stimulates the 
formation of grannlation tissue and is not 
inactivated by serum or necrotizing tissue. 

- In contrast to penicillin and the sulfona- 
mides, sensitization to tyrothricin has not 
been reported. 

Intraderm Tyrothricin is a true solution. 
It is not precipitated by body fluid electro- 
lytes. It has both gramicidin and tyrocidine 
present as molecules. They diffuse rapidly 
and are quickly adsorbed on the surface of 
bacteria. Bactericidal action is enhanced. 
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From every corner of the globe, from every land in which 

modern surgical methods are known and practiced, come the 

published reports—now more than 800 in number—on intravenous 
anesthesia with Pentothal Sodium. This worldwide tribute is 

' gratifying, of course, to the laboratory which developed the drug, but 
its chief significance is for you. This detailed record provides an invaluable 
guide covering every phase of the use of Pentothal Sodium—its indications 
and contraindications, advantages and disadvantages, precautions to be 
observed, and techniques to be followed. The result is that Pentothal 
Sodium can be used for intravenous anesthesia with greater safety, 

more convenience and greater effectiveness. Interested in more facts? 

Just write to ABpotr Laporatorties, North Chicago, Illinois. 


Pentothal Sodium 


ALG. S. PAT. OFF, 


Pentothal Film 


Medical groups [ Sterile Thiopental Sodium, Abbott } 
interested in intravenous 

anesthesia may arrange 

for the showing of a 


new motion om film 
on the use o 
Pentothal Sodium by 


writing to the Medical 
Department, ABBOTT 
LABORATORIES, 

North Chicago, Illinois. 


FOR INTRAVENOUS ANESTHESIA 
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intestinal sulfonamide 
for treatment 


of colon infections! 


“Sulfathalidine’ phthalylsulfathiazole is something new in the field of 
enteric bacteriostasis ... a nontoxic intestinal sulfonamide which is 
remarkably effective in smaller dosage. A development of the Medical 
Research Division of Sharp & Dohme, ‘Sulfathalidine’ phthalylsulfa- 
thiazole has demonstrated its therapeutic value in the treatment of 
colon infections in an average daily dose of only 0.05 Gm. to 0.1 Gm. 
per kilogram of body weight. This new intestinal antiseptic maintains 
a high concentration in the gastrointestinal tract where its bacteriostatic 
action markedly alters the bacterial flora. An average of only 5% of the 
ingested drug is absorbed from the bowel and this is rapidly excreted 
by the kidneys. ‘Sulfathalidine’ phthalylsulfathiazole is indicated in the 
treatment of acute and chronic ulcerative colitis . . . regional ileitis and 
ileojejunitis .. . and as an adjunct to intestinal surgery. It is sup- 
plied in 0.5-Gm. compressed tablets in bottles of 100, 500 and 1,000. 
Sharp & Dohme, Philadelphia 1, Pa. 
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QUICK RELIEF 
| FROM 


HY DROSULPHOSOL 


Reg. Trade Mark, U.S. Pat. Off. 


Send for Reprints of 
Medical Reports and 
Professional Samples. 


The Chemical composition of 
HYDROSULPHOSOL provides prac- 
tical, scientific, effective medicant 
for treatment of all types of Burns. 


Indicated mode of action based 
on capacity of HYDROSULPHOSOL 
to neutralize deleterious substances 
released in Burn Injuries — 


Non-toxic 

Relieves Pain Promptly 
Prevents or Abates Infection 
Speeds Healing Processes 
Fast Healing — Less Scarring 


Available as Solution and 
Ointment 


Distributed by 


MERIDEN | CONNECTICUT 
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This effective estrogen is now generally used 
by obstetricians, gynecologists, surgeons, and 
internists as substitution therapy. Its ad- 
vantages include: 

Oral Effectiveness—Both in man and animals 
and ample scientific literature attests the 


absorbability and effectiveness of BENZESTROL. 


High Potency—As little as 1 mg. daily of 
BENZESTROL, depending on the needs of 
the patient, may be sufficient to maintain 
estrogenic balance. 

Relative Nontoxicity—-BENZESTROL is not a 
derivative of either stilbestrol or hexestrol. 
Side effects are rare. 


LISTEN to the latest developments in 
research and clinical medicine dis- 
cussed by eminent members of the 
medical profession in the Lederle 
radio series, “The Doctors Talk It 
Over,” broadcast coast-to-coast every 
Monday evening over the American 
Broadcasting Company network and 
affiliated stations. 


Low Cost—The cost of adequate BENZESTROL 
therapy is far below that of many other estro- 
gens and is within the reach of almost 


all patients. 


Solution: Vials of 10 cc., 5 mg. per cc. 


Tablets (Grooved): Bottles of 100 and 1,000 
tablets, 2 mg. each tablet (pink). 


Bottles of 100 and 1,000 tablets, 5 mg. each 
tablet (yellow). 


LEDERLE LABORATORIES DIVISION 


AMERICAN CYANAMID COMPANY 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y¥. 
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Just to prove SAFTIFLASK SOLUTIONS safe! 


Take it from us! Pyrogens in Saftiflask Solutions 
don’t stand the chance of a snowball in—well—when 
the Cutter testing staff gets rolling. 


They’ve rigged up every conceivable test to rule 
out solutions that could cause reactions. Tests for 
aerobic and anaerobic contamination—for molds — 
for chemical identity and purity. Then they shoot ’em 
into rabbits, to make sure every batch is reaction-free. 


They’re never satisfied —these sons of a Missouri 
mule. Someday, they say, they’re going to hatch the 
test that proves solutions perfect. Meantime, they 
_ promise you Saftiflask Solutions as safe as a biological 
lab can make them. 


Add to such safety the convenience of Saftiflask 
technic—and you have the ideal I. V. setup for your 
hospital. Assembled complete, Saftiflasks 
require only injection tubing to be ready 
for smooth, trouble-free administration. 
But see Saftiflasks in action to prove it 
to yourself. Your Cutter representative 
will be glad to demonstrate. 


CUTTER LABORATORIES 


BERKELEY, CALIFORNIA +» CHICAGO + NEW YORK 
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Estrogen of High Poteney and Prolonged Effeet 


Alpha-estradiol, according to the statement of New and Non-Official Remedies, is ‘probably the most 
potent of all known estrogens.” As an example of its duration of effect, a single injection of Di-Ovocylin, 
Ciba’s brand of a-estradiol dipropionate, will control symptoms for fourteen to twenty-one days in the 
majority of menopausal patients.’ Di-Ovocylin, being a derivative of a natural estrogenic hormone, has 
the added advantage of producing a feeling of well-being in the patient. These inherent advantages, 
te corroborated by extensive published reports, have influenced many leading clinicians to standardize 
on this Ciba estrogen for all pertinent indications. When effective and prompt control of estrogen 
deficiency is established with Di-Ovocylin injections, patients can be maintained with Ovocylin tablets, 


a Ciba’s brand of oral a-estradiol, also provided as ointment or suppositories for topical use. 


e. 1. Greene, R. R.: Int. Abst. Surg., 74: 595, 1942. 
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pR. RITA S- FINKLER, NEW 


CIBA PHARMACEUTICAL PRODUCTS, INC. 


SUMMIT NEW JERSEY 


OVOCYLIN, DI-OVOCYLIN—Trade Marks Reg. U. S. Pat. Off. 2/1204 


+g 
a 
rik 
MARY AMENC 
— 
: 


2 


BENJAMIN FRANKLIN 
(1706-1790) 


TODAY, THE DOCTOR SAYS IT THIS WAY: 


“If you’re not completely well, you’re sick.” 


In nutrition, the value of such an attitude is well 
established. Today, vitamin deficiencies are properly 
recognized as diseases needing prompt and adequate 
treatment. To most physicians, adequate treatment 
includes thorough multivitamin therapy. To many 
physicians thorough multivitamin therapy means 


Reg. U.S. Pat. Off. 
THERAPEUTIC VITAMIN CAPSULES 
Each capsule contains: 
Vitamin A (liver oil conc.) . . 12,500 U.S.P. Units 
Thiamine Hydrochloride (Bx) . 10 mg. 
Riboflavin (Bz) . . 10 mg. 
Niacinamide ....... #£100mg. 
Pyridoxine Hydrochloride (Bg) « 1 mg. 
Calcium Pantothenate ... . 10 mg. 
Ascorbic Acid (Vitamin C) .. 150 mg.° 
Vitamin D (Activated Ergosterol) 1,250 U.S.P. Units 


DOSE: 1 to 3 capsules daily as directed by physician. 
PACKAGING: Bottles of 100 capsules. 


Sieh is a therapeutic multivitamin. 


To prevent its indiscriminate use, PRESCRIBE IT, 


WILLIAM R. WARNER & CO., INC. « NEW YORK e ST. LOUIS 


NOR WELL TOO SOON.” 
POOR RICHARD’S ALMANAC (1734) 
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THE LANTEEN DIAPHRAGM is rigid in one plane, therefore easy to place. When largest 
comfortable size is fitted, if entering rim lodges against cervix, trailing 
rim cannot be forced into pubic arch. 


Lanteen jelly has three important advantages: 
1. Reliable ... spermicidally effective. 
2. Tenacious in its viscosity. 
-3. Non-irritating . . . Non-toxic. 


Offered only through the medical profession. Complete 
package sent physicians on request. 


anteen 


LANTEEN MEDICAL LABORATORIES, INC. © CHICAGO 10 
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Parenamine 


Parenteral Amino Acids Stearns 
1S SUPPLIED IN 


Sterile Solution 


® In Convenient One-Liter Bottles 
® Ready For Immediate Use 


An improved acid hydrolysate of casein, fortified with 
dl-tryptophane, dl-methionine and glycine, PARENAMINE 
6% is a complete mixture of all the amino acids essential for 
humans plus other amino acids native to casein... provides 
an excellent substitute for dietary protein. 


Sterile, pyrogen-free, non-allergenic, pH 5.5, PARENAMINE 6% 
has an exceptionally low ash (sodium ion) content and is, for 
practical purposes, chloride-free. 


Clinical studies indicate that thrombosis rarely occurs. 


"FOR USE whenever dietary measures are inadequate for main- 
taining an optimal nutritional status... for prevention and cor- 
rection of protein deficiency ... to compensate for abnormal losses 

of body proteins... to fulfill increased demands. 


SUPPLIED in one-liter bottles, adaptable to any type of intra- 
venous delivery set-up...60 Gm. of amino acids (the average 
adult daily requirement) in 1000 cc. of distilled water. 


PARENAMINE 15% —acid hydrolysate of casein fortified 
with d/-tryptophane — continues to be available 
in 100 cc. bottles. 


_ New York Kansas City San Francisco Atlanta 
Windsor, Ontario Sydney, Australia Auckland, New Zealand 
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“The diagnosis of deficiency disease,” states Jolliffe, “is frequently 
missed because it is not looked for.”* 
But once recognized, the sick patient with mixed vitamin defi- 
ciencies must be treated with the essential vitamins in doses of 
§ therapeutic magnitude. No simple multiplication of maintenance 
multi-vitamin preparations is practical — for there is no fixed ratio 3 
between the doses for therapy and those for maintenance. : 
For doses of true therapeutic magnitude prescribe SQUIBB 
THERAPEUTIC FORMULA. A single capsule contains these 
massive doses: 


Vitamin: A. 25,000 times 

5 times maintenance level recommended 
by the Food and Nutrition Board 
of the National Research Council 
Ascorbic Acid times 


SQUIBB 


VITAMIN CAPSULES 
* Jolliffe, N.: J.AM.A. 129:613 (Oct. 27) 1945. 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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Impaired Intestinal Absorption 


te Hydrolysate. o 


NATIONAL 


DRUG COMPANY 
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LOVITE offers a preferred method forthe oral correction of proteinloss§ 
ninerals, is more palatable and easily | orbed. Such qu 
e palata tor an amino acic hydrol 
Each ounce of AMINOVITE represents 21 Gm. of protein 
and all nohessential amino acids, plus more than the minimum 
— x fi together with two-thirds the minimum 
daily requirement of irdn and one-third that of calciu 
Available in 3-0z., 6-0z., and 14-07. bottles. 
- 


STERILIZE the stopper, insert a sterile hypodermic needle, and 


o withdraw the required dose. It is that simple to prepare an injection 
, of B complex vitamins from Ampoules ‘Betalin Complex’ 

mel (Vitamin B Complex, Lilly). This prepared solution contains the five 
> most essential vitamins of the B complex in convenient, ready-to- 


use, 10-cc. rubber-stoppered ampoules. 


Each cc. contains: 


Pantothenic Acid (as Calcium Pantothenate)........... 2.5 mg. 
Pyridoxine Hydrochloride (Vitamin Bg Hydrochloride) ...... 5S mg. 


The date appearing on each package of Ampoules ‘Betalin Complex’ 
indicates the period for which the solution will retain full potency, 
provided it is properly stored. | 

Ampoules ‘Betalin Complex’ may be used intravenously or 
intramuscularly and, when added to dextrose infusions, will prevent 
acute avitaminosis. They are quickly available through your 
usual source of medical supplies. 


ELI LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U.S.A. 
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FROM THE PAINTING BY MATHILDE M. LEISENRING COURTESY, THE AMERICAN COLLEGE OF SURGEONS 


Weber yeland 


1867- 


Military surgeon and organizer. Brigadier General, National Army (1918) ; Major General, Surgeon General 
of the U.S. Army (1918-1931). Chief Surgeon, American Expeditionary Forces, France, World War I. Founder 
of the Medical Field Service School at Carlisle Barracks, Pennsylvania. Awarded American Distinguished 
Service Medal; Commander of the Legion of Honor of France; Companion of the Order of the Bath of Great 
Britain; Grand Officer of the Order of Polonia Restituta. President, American College of Surgeons (1929-1930). 


From the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 
ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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ACTUAL STRETCH 
SO Korot Put 
Straight Operator. 


LET’S LOOK AT THE RECORDS — Typical 1945 tensilgram (at left) compared with average 1946 ten- 
silgram. Red curves show breaking points. Current production of all sizes of Ethicon Sutures is 
30% stronger on knot pull. Uniformity of strength is shown by closely-grouped breaking points. 
Tensilgrams are daily records of strength tests on each lot produced in our laboratories. 


You get 30% greater strength 


In Ethicon’s NEW BONDED Catgut 


Stronger than ever! That’s the story of the Ethi- 
con Catgut you will use in your operating 
rooms this year. 

Now the new Bonded Ethicon Sutures are 
30% stronger than our previous production, 
which was always in excess of U.S.P. standards. 

As every surgeon knows, the greatest suture 
strain is in knot-tying. Now you have greater 
security than ever at this decisive stage. 

The several ribbons of raw gut that are spun 
into a sturdy Ethicon strand are now bonded 
together more firmly than ever as a result of new 
processes in our laboratories, 


Greater Uniformity of Tensile Strength 


Breakage test records on our new product also 
show a high degree of uniformity of strength 
along each strand and from strand to strand. 

In the new Ethicon Sutures you have assur- 
ance of dependable handling quality and pro- 
longed integrity in tissue. When desirable, 
smaller sizes may be used, reducing foreign 


body reaction. 
* * * 


When the suture nurse tells you, “That’s 
Ethicon, Doctor,” you'll know there’s nothing 
better. 


FINER SIZES FOR EVERY SURGICAL PROCEDURE 


: 
suture 
Tube 
Bact. 
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SILK SUTURES... 


prepared for meticulous surgery 


Maximal strength of strand and minimal bulk are combined in Ethicon’s Tru-Formed 
Black Braided Silk Sutures. You get continued holding strength and minimal tissue 
reaction. 


Strictly U.S.P. gauge. Non-capillary. Serum-proof. Non-toxic. Minimal adherence 
to tissue. Forms smooth, firm knots. 


Ask your 0O.R. Supervisor for Ethicon Silk 


ETHICON BLACK-BRAIDED, TRU-FORMED SILK 


ETHICON SUTURE LABORATORIES 
Division of Johnson & Johnson, New Brunswick, N. J. 
World’s Largest Manufacturer of Surgical Catgut 


COPYRIGHT 1947 JOHNSON & JOHNSON PRINTED IN U.S.A. 
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ON THE SHELF 


old age is a wonderful time of life. 

We read of the shadows deepening, 
the tranquil hours of ease and contempla- 
tion, of a philosophy almost attained. 
Somewhere we read that to youth the 
fields of love, to man the battleground 
and to old age a chair in the sunshine and 
dreams. Unless one lives in a fog and 
forgets to button his clothes, all this 
about old age is pure bunk. If a man has 
his mental faculties, even though a Iittle 
unsteady on his pins, he is not old. We 
have known old men at fifty and young 
men at eighty. 

The majority of hospitals and most 
medical colleges have an age limit and 
retire their staff men and teachers at 
that age, willy-nilly. Usually when a 
man, because he just must be descrepid 
and mentally worn out at sixty-three or 
sixty-five years is put on the shelf. When 
he reaches the age of retirement, should 
he be a minor cog in the wheel, he is let 
out without fanfare and trumpets. Some- 
times he is given certain “courtesies” 
if a hospital staff man. If a professor and 
director of the department or a president 
of the medical board, he may be tendered 
a dinner at which he sits in a sort of 
solitude on the dais. A toastmaster sings 
the victim’s virtues and presents him 


_ eure to some of the poets 


529 


with an inscribed watch or a sterling tea 
service. Those assembled sing “For He’s 
a Jolly Good Fellow” and wonder who 
is going to get the place he’s left vacant. 

Probably, by and large, retirmg a man 
when he reaches a certain age is sound 
sense. It has been said of those in high 
places that few die and none resign, and 
the only way for someone from below to 
get to the top is by the age limit law. 
Yes, all in all, a good law. But must all 
who are retired be put on the shelf? When 
a man reaches the middle sixties, does 
he suddenly become mentally sterile and 
change over night? If one wishes to retire 
and follow avocations in distant fields, 
that is his affair; but if his heart and 
soul is still wrapped up in what has been 
his life work, is there not a place for 
him to continue exercising his talents and 
exerting his beneficial influence? In some 
medical schools these men, usually in- 
spiring teachers, give a series of lectures 
through the year. Often they are permitted 
to talk or lecture on any topic of their 
choosing. Invariably they “play” to packed 
houses. Many institutions arrange for 
these lectures to be given to the entire 
student body. In some places a teacher 
widely known in a field of medicine 
gives a course of formal lectures on his 
specialty within a specialty. 
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We bring this up because of a gentle- 
man who was retired. He 
would like to carry on even in a minor 
capacity, but the lay board of directors 
voted otherwise. Now he is lost. He 
putters in a laboratory and makes notes for 
another book he probably will never write. 


Editorial 


hinted he 


May, 1947 


Imagine John Erdman, Hubert Royster 
or the late Frederick Holden being told 
they were washed up and ready for the 
shelf when they had reached the old age 
of sixty-five years! And what title is more 
hollow than that of Emeritus? 

T. S. W. 


Tue American Book Center for War Devastated Libraries appealed 
last year to scientific publications for scholarly printed materials for ship- 
ment to the profession overseas. The responses to such appeals as this have 
been most encouraging and have made it possible for the American Book 
Center to provide at least a part of the information on which physical and 
cultural reconstruction programs must be based. 

The very great need made apparent by hundreds of requests from 
Europe and the Orient for additional books and periodicals has caused the 
Board of Directors of the American Book Center to extend the life of this 
agency through 1947. Therefore, we are calling upon our readers to contri- 
bute the printed materials which are needed. 
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Articles 


POSTOPERATIVE PULMONARY ATELECTASIS* 


Mayor Atrrep L. Krucer, 
Chief, Respiratory Disease Section 


Mayor §. Marcus 
Chief, Anesthesia Section 


AND 
Cor. Mires T. Hogerner 


Chief, Surgical Service 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


TELECTASIS occurring as it does 
A after any surgical procedure, ir- 
respective of the type of anesthesia 
used, must receive the serious consideration 
of surgeon, internist and roentgenologist 
alike. Atelectasis is a serious postoperative 
complication in itself and in addition its 
secondary complications, pneumonia and 
bronchiectasis, increase the importance of 
preventing this condition and vigorously 
combating it, once it appears. 

In the interval between March, 1942 
and November, 1945, 6,553 major surgical 
procedures were performed at the AAF 
Regional Hospital, Keesler Field, Missis- 
sippi. This total does not include those 
patients operated upon under local anes- 
thesia. Spinal anesthesia was used in 62 
per cent of the patients; the remainder 
were anesthetized with nitrous-oxide-oxy- 
gen, nitrous-oxide-ether, caudal or in- 
travenous anesthesia. Thirty patients of 
the 6,553 operated upon in this series 
developed atelectasis. This is an in- 
cidence of .45 per cent. 

The patients developing atelectasis were 
all males and their ages ranged from 
eighteen to forty-four years; 77 per cent 
of the patients were between eighteen 
and thirty-two years of age. The results 
of this study are in accord with the 
findings of Rink® and Brunn and Brill* 
that there is no particular seasonal in- 


cidence in the occurrence of this com- 
plication. Even though the personnel 
on this Post experienced two severe 
respiratory epidemics each lasting about 
four months, no increase in atelectasis 
during those intervals was noted. 


ETIOLOGY 


Gairdner,’ in 1850, differentiated atelec- 
tasis from pneumonic consolidation and 
states that it was due to bronchial ob- 
struction. Pasteur,” in 1890, described 
atelectasis following diphtheria and sub- 
sequently in 1914,” discussed fourteen 
cases occurring in a series of 2,000 ab- 
dominal operations which he, on the 
basis of his earlier observations, believed 
were secondary to paralysis of the dia- 
phragm. Since then, much experimental 
work has been done in an effort to establish 
the etiology of postoperative atelectasis. 
Lee and Tucker,” in 1925, studied a 
patient bronchoscopically and noted that 
the bronchi of the atelectatic lung were 
completely occluded with thick, tenacious 
secretion. Lee et al.,?? in 1928, produced 
atelectasis in dogs by obstructing a bron- 
chus with bronchial secretions removed 
from a patient with massive atelectasis. 
Coryllos and Birnbaum,’ the same year, 
produced atelectasis in dogs by plugging 


a bronchus with a rubber balloon. These 


findings were substantiated by Adams and 


* AAF Regional Hospital, Keesler Field, Mississippi. 
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Fic. 1. Lobular atelectasis. 


Escudero! who occluded bronchi in dogs 
by the use of 35 per cent silver nitrate 
or thermal cautery. In a series of lapa- 
rotomies, postoperative measurements by 
Muller, Overholt and Pendergras”® showed 
a marked reduction in the vital capacity. 
They believed that this, plus impaired 
cough with retained bronchial and salivary 
secretions served to explain many of the 
cases of postoperative atelectasis. Al- 
though other factors have been postulated 
and might conceivably be a factor, namely, 
the vagal reflex theory*®**? bronchospasm 
and edema* and reflex bronchoconstriction 
and bronchosecretion,® the mass of clinical 
evidence supports the theory of the 
mechanical obstruction of a bronchus or 
of one or more of its branches. This may 
be caused by retained secretions which 
have collected in the tracheobronchial 
tree during anesthesia, by mucopurulent 
material which was present preopera- 
tively or by mucus, blood or vomitus 
which has been aspirated into the trachea 


either during or immediately following 


anesthesia. This results in a gradual 


Kruger et al.—Atelectasis 


May, 1947 


Fic. 2. Lobar atelectasis. 


absorption of air from within the ob- 
structed alveoli by the blood stream 
with complete airlessness of the involved 
Jung tissue (lobular, lobar or massive, 
depending on the site of the obstruction). 
When the obstruction is relieved the atelec- 
tatic lung tissue is promptly reaerated. 
Preoperative Medication. Thirteen of 
the patients of this series who developed 
atelectasis had received morphine sulfate, 
Gm. 0.016, prior to operation, fourteen, 
morphine, Gm.0.016 and scopolamine, Gm. 
0.0003, one, morphine, Gm. 0.016 and 
atropine, Gm. 0.0006, one, morphine, 
Gm. .016 hypodermically plus morphine, 
Gm. 0.016, intravenously and one, in- 
travenous sodium pentothal. Mousel” 
has voiced objections to the preoperative 
use of atropine and scopolamine, for 
although these drugs reduce the amount 
of salivary and bronchial secretions, it is 
believed that they are responsible for the 
drying of the secretions which are present 
until they become so tenacious that the 
ciliated epithelium of the bronchial tree 
is unable to propel the secretions up the 
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trachea. While these objections are valid 
in the immediate postoperative course, 
it is believed that in view of the fact 
that approximately one-half of the patients 
in this series who developed atelectasis 
had received scopolamine and the re- 
mainder had not, the addition of this 
drug in itself played no significant part 
in the production of this complication. 
The value of the use of these vagatonic 
drugs in the prevention of postoperative 
pulmonary complications and vomiting 
is stressed by Goodman and Gilman.” 
The decrease in vagatonus and the re- 
spiratory stimulating action of atropine 
and scopolamine are physiological effects 
to be desired during the operation and 
in the period immediately following the 
procedure. Waters et al.** have shown 
that scopolamine with morphine in the 
ratio of 1 to 25 will increase the respiratory 
rate over that of patients receiving mor- 
phine only. 

Mousel”> advises against the routine 
practice of giving sedatives the night 
before and the morning of operation, as it 
may put the patient in a somewhat 
stuporous state so that the patient has 
no urge to expectorate the secretions 
which have accumulated during the night. 
While this might be true in the case: of 
some of the sedatives, it has been found 
in this series that the use of a relatively 
mild, rapidly acting and rapidly excreted 
barbiturate, such as nembutal, Gm. 0.1 or 
seconal, Gm. 0.1, the night prior to 
operation has sufficed to give the patient 
a comfortable night’s rest with no soporific 
after-effects the following morning and 
no interference with the cough reflex. 
In view of the fact that heavy smokers 
usually have tenacious mucus in their 


air passages, Mousel” discourages their 


smoking prior to operation. 

Postoperative Medication. The use and 
abuse of morphine postoperatively has 
been justifiably emphasized by Kerr, 
Schmidt, Mousel and Harrington®* and 
Marshall.?* The cough depressant effect 
of morphine, especially when repeatedly 
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given in the immediate postoperative 
period, is a definite factor in the retention 
of secretions and the production of atelec- 
tasis. However, narcotics, when judiciously 
used, have definite value in the post- 
operative care of any patient. One who 
is in considerable pain will certainly 
suppress any cough or will limit any 
motion which might tend to aggravate 
that discomfort. Hence, morphine in Gm. 
0.008 or 0.016 doses, or preferably, a less 
potent cough depressing drug, such as 
codeine, Gm. 0.032, may be given to 
alleviate the patient’s discomfort. How- 
ever, it is believed that the practice of 
leaving a routine postoperative order for 
morphine Gm. 0.016 every four hours 
with no further instructions to the nurse 
or intern to withhold the drug as much 
as possible, should be discouraged. It 
has been observed in this series that 
many of the patients, when lying quietly 
in bed are quite comfortable but when 
they try to move around or when they 
are instructed to try to cough, they 
experience considerable pain. The applica- 
tion of manual pressure over the operative 
site on those occasions will elimimate 
much of the pain and obviate the need 
for another hypodermic. 

Operation and Anesthesia. In a review 
of the types of operations done in this 
series of patients who developed atelec- 
tasis it was noted that there were nine 
appendectomies, eighteen herniorrhaphies, 
two simple closures for ruptured duodenal 
ulcers and one nephrectomy. The anes- 
thesia used on all patients but two was 
spinal. The two exceptions were one 
appendectomy in which intravenous so- 
dium pentothal was used and the other, 
a herniorrhaphy in which the spinal 
anesthesia was supplemented by sodium 
pentothal. It has been stated by Rink* 
and King” that the type of anesthesia, 
per se, has no influence on the develop- 
ment of atelectasis. Schmidt, Mousel and 
Harrington® noted that when spinal anes- 
thesia is given for upper abdominal or 
renal surgery, there may be a motor 
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paralysis up to the fourth thoracic seg- 
ment. The resulting paralysis of the lower 
intercostal muscles causes reduced pul- 
monary ventilation which favors stagna- 
tion of the bronchial secretions. 

In this series, all of the patients in 
which massive collapse developed were 
on the operating table for at least sixty 
minutes, whereas the duration of the 
operation of the patients that developed 
a lobular type of atelectasis averaged 
forty-seven minutes. So, it would seem 
that the longer the operation, the greater 
the chance for secretions to accumulate 
in the bronchial tree. Rovenstine and 
Taylor*! in a study of 7,874 operations 
found that operations lasting one hour 
or less were followed by less than the 
average number of [ung complications. 
When the operation lasted from one to 
one and a half hours, the incidence 
increased from 50 to 100 per cent. Those 
operations lasting two hours were followed 
by three times as many lung complications 
as those lasting one hour. 


SIGNS AND SYMPTOMS 


Nine of the patients in this series 
developed clinical and roentgen evidence 
of atelectasis on the first postoperative 
day, thirteen on the second day, six 
on the third day and one each, on the 
fourth and fifth day, respectively. Thus, 
93 per cent of the patients presented 
demonstrable evidence of atelectasis within 
the first three days of their operation. 

The most frequent symptom noted 
was cough. This was the initial complaint 
in twenty-five patients (83 per cent) 
and was in most instances dry at the 
onset. In eighteen of the patients (60 per 
cent) this was the only complaint. Short- 
ness of breath was noted in six instances 
(20 per cent), chest pain in five (17 per 
cent), blood streaked sputum in two 
(7 per cent), cyanosis in one (3 per cent) 
and chill in one (3 per cent). All of the 
patients except one, (97 per cent) showed 
a rise in temperature ranging from 101°F. 
to 104°F. degrees. The pulse rate was over 
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100 per cent in twenty-eight of the thirty 
patients (93 per cent). The respiratory 
rate in all but one patient was over 
twenty per minute, the majority of the 
patients having a rate between twenty- 
two and thirty. The textbook description 
of the sudden onset of chest pain, dyspnea 
and cyanosis has been conspicuous by its 


absence. 


Physical examination of the chest was 
negative in one patient and _ revealed 
only diminished breath sounds in twelve 
patients. In the remaining seventeen pa- 
tients, the following signs were noted in 
varying degree depending on the extent 
and type of atelectasis: diminished chest 
expansion, diminished fremitus, dimin- 
ished breath sounds and crepitant or 
subcrepitant rAles. 


LABORATORY PROCEDURES 


In the study, Churchill and Holmes’s® 
classification in differentiating the types 
of atelectasis as noted on the x-ray film, 
namely, lobular (segments of one or more 
lobes), lobar (an entire lobe) and massive 
(all lobes of one Jung) has been adopted. 
The site of the obstruction determines 
the location and extent of the collapse. 
Twenty-one of the cases (70 per cent) were 
of the lobular type, three (10 per cent) 
were lobar, and six (20 per cent) were 
massive. In many of the patients who 
showed a lobar or massive collapse, the 
x-ray revealed a slight to moderate haziness 
over the involved lung field and not the 
dense opacity so frequently referred to 
in typical cases of massive collapse. In the 
latter instances described in the literature 
as typical massive collapse, the obstruction 
had existed for some hours and a complete 
absorption of the retained air had occurred. 
In those patients in this series who showed 
a less dense shadow on the x-ray film, the 
obstruction had existed for a relatively 
short period of time and the air retained 
in the obstructed alveoli had not had 
sufficient time to become absorbed by the 
blood stream. It was soon obvious that 
the mediastinal shift tc the involved 
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side and the elevation of the diaphragm 
were less marked in the cases of lobular 
atelectasis than it was when the condition 
was of the lobar or massive type. This 
has also been noted by Schindler and 
Gnagi.*4 In five of the patients having 
lobular atelectasis, no apparent elevation 
of the diaphragm and no mediastinal 
shift were noted. From a purely roent- 
genological standpoint, these lesions could 
not be differentiated from the roent- 
genological findings usually associated with 
bronchopneumonia. However, the rapid 
and complete disappearance of the den- 
sities associated with the rapid clinical 
response after institution of therapeutic 
measures proved them to be areas of 
atelectasis. 

All of the patients had a white blood 
cell and differential count at the time 
of the development of this complication. 
A leukocyte count above 12,000 was 
noted in 75 per cent, the highest white 
blood cell count being 19,450. A poly- 
nucleosis above 70 per cent was found 
in g2 per cent of the patients. Sputum 
studies were obtained in only one-half 
of the number of patients. Two of them 
revealed the presence of pneumococci, 
one a type 1g and the other a type 15. 


DIAGNOSIS 


Suspicion of its existence is the most 
important single factor in the early diag- 
nosis of pulmonary atelectasis. To await 
the development of a definite clinical 
picture is to wait too long. The earlier 
a diagnosis is made, the simpler will be 
the therapy needed for a cure. In addition, 
the possibility of a secondary pneumonia 
developing will be greatly minimized. 
As it was noted in this series of patients 
that the most frequent findings were a 
temperature of 101°F. or more (96 per 
cent), a pulse rate of 100 or more (93 per 
cent) and a respiratory rate of 22 or 
more (96 per cent), a study was made 
of 100 unselected charts of patients having 
had uncomplicated herniorrhaphies or ap- 
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Fic. 3. Massive atelectasis. 


pendectomies. Five patients in the entire 
group, all having undergone herniorrhaphy, 
had a temperature over 101°F. Four of 
them had a pulse rate of 100 or more 
and four had a respiratory rate over 20 
per minute. A careful perusal of these 
five charts further revealed that on the 
first postoperative day in four patients 
and on the second postoperative day in 
the fifth patient at the time of their tem- 
perature elevation, all complained of a 
cough and had expectorated some phlegm. 
Subsequently the temperature, pulse rate 
and respirations returned to normal on 
the second day in one patient and on 
the third day in the others. Chest x-rays 
were taken in three of the patients and 
were normal. It is believed that such 
instances might justifiably be classified as 
patients with “subclinical atelectasis,” 
that is, they had accumulated sufficient 
secretions to obstruct some portion of 
their bronchial tree and to cause a febrile 
response. By the use of one of the hyper- 
ventilation regimens routinely used and 
conceivably in other cases by the patients’ 
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own efforts and cough reflex, the ob- 
structing secretions were expectorated be- 
fore sufficient air had been absorbed to 
cast a shadow on the x-ray film. In six 
other patients, the temperature had reached 
101°F. but the pulse rate and respirations 
were below 88 and 18, respectively. In 
ten other patients, the temperature was 
between 100°F. and 101°F. and the remain- 
ing seventy-nine patients never had a 
febrile response of over 100°F. Therefore, 
it is believed that a patient, who within 
the first three or four postoperative days, 
develops a temperature of 101°F. or more, 
a pulse rate of 100 or more and a respira- 
tory rate of over 20, should be suspected 
of having either a subclinical atelectasis 
(without x-ray findings) or a clinical 
atelectasis (confirmed by x-ray examina- 
tion) if no other cause is evident. In 
either case, every attempt should be 
made to facilitate cough and expectoration 
of the retained secretions. This must be 
done early if the best results are to be 
obtained. 


TREATMENT 


Prophylaxis. The most important phase 
in the therapy of postoperative atelectasis 
is its prevention. During the period 
covered by this study, all of the accepted 
forms of postoperative routines, such 
as, frequent turning of the patient, deep 
breathing exercises, blow bottles, paper 
bag rebreathing exercises and carbon 
dioxide (10 per cent) and oxygen (go per 
cent) inhalations have been tried at 
different times. Holinger et al.!* have 
shown that carbon dioxide inhalations 
tend to liquefy bronchial secretions and 
hence inhalations of this gas will facilitate 
their expectoration. In this study it has 
been found that all are useful and about 
equally effective. Any procedure which 
has for its purpose the hyperventilation 


of a patient and will stimulate the cough | 


reflex should be incorporated in every 
postoperative routine. Nurses and ward 
personnel must be carefully trained in 
the routines to be used so that maximum 
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results, namely, cough and expectoration, 
will be obtained. Equally as important 
as the hyperventilation regimen is the 
avoidance of elective surgery on patients 
with respiratory infections. Ideally, a 
patient-who has had an upper respiratory 
infection should have an interval of 
ten to fourteen days free of symptoms 
before an elective operation is done. 
Pre-existing upper respiratory infections 
are most important antecedent factors in 
the increased production of bronchial 
secretions. Any patient with a history 
suggestive of a chronic bronchitis or 
bronchiectasis should be deferred until 
a sufficient interval has passed, during 
which time treatment, including postural 
drainage, has been utilized to its fullest 
extent. If necessary, bronchoscopic drain- 
age should be included both preoperatively 
and immediately postoperatively. The use 
of nebulized penicillin has been advocated 
recently*1*?7 and appears to show much 
promise in the preoperative preparation 
of patients with chronic bronchitis and 
bronchiectasis. In many of the patients 
treated by this method, a_ reduction 
was noted in the amount of expectoration 
which becomes thinner and less purulent. 
Any patient with asthma should be 
deferred until all chest signs have cleared 
and the cough has subsided. In one 
patient in which this could not be done, a 
massive atelectasis of the left lung de- 
veloped on the second postoperative day 
and had to be treated by bronchoscopic 
aspiration. The avoidance of constricting 
bandages about the thorax and the efficacy 
of using the Trendelenburg position during 
and immediately after operation have 
received sufficient emphasis in previous 
publications. 

Active Therapy. Active therapy is nec- 
essarily directed to the removal of the 
obstructing secretions. It is believed that 
once the diagnosis of atelectasis is made, 
that an acute emergency exists and treat- 
ment should be instituted immediately. 
The success of any therapeutic procedure 
in atelectasis depends on the successful 
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removal of the obstructing agent with 
complete reaeration of the affected lung 
tissue. The return of the temperature 
and pulse and respiratory rates to normal 
is a fairly good index of the effectiveness 
of the treatment employed. In twenty-two 
patients (73 per cent) the temperature 
dropped to normal within twenty-four 
hours, in seven patients (23 per cent) 
within twenty-four to forty-eight hours 
and in one patient (3 per cent) within forty- 
eight to seventy-two hours. This ran 
parallel with the return to normal of the 
chest findings both on physical examina- 
tion and repeated x-ray studies. 

Efforts to stimulate cough by deep 
breathing exercises, frequent turning, re- 
breathing into a paper bag, and by turning 
the patient on the unaffected side and 
thumping on the chest over the affected 
side will frequently be sufficient.!”** These 
simpler procedures were effective in four- 
teen patients. (47 per cent) Carbon dioxide 
(10 per cent) with oxygen (go per cent) 
inhalations were successfully used in nine 
patients (30 per cent) and the addition 
of ether supplementing the carbon dioxide- 
oxygen inhalations accounted for three 
other cures (10 per cent). Bronchoscopic 
suction was used with dramatic effect 
on the remaining four patients (13 per cent) 
who had not: responded to the other 
measures. Three of these patients had 
lobar atelectasis and one patient massive 
atelectasis. 

Should the simpler therapeutic measures 
be ineffective, the anesthesia machine is 
brought to the patient’s bedside and carbon 
dioxide-oxygen (10-90) inhalations are 
started by the anesthetist. When a definite 
carbon dioxide effect is produced as 
shown by increase in amplitude and rate 
of respiration, the patient will frequently 
develop a forceful and expulsive cough. 
Several inhalations may be_ necessary 
to expel the plug. In some patients, 
however, this has not been accomplished 
and in those instances, the anesthetist 
(P. S. M.) has modified this procedure 
by adding the so-called ‘ether technic” 
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which he has developed with excellent 
results. After the carbon dioxide effect 
has been produced, the ether vaporizer 
is suddenly and completely cut in. Because 
of the powerful stimulus to respiration 
by the carbon dioxide, the patient will 
inspire the highly concentrated ether 
mixture even though it is markedly 
irritating. About three inspirations will 
produce an irrespirable level of ether 
concentration and a forceful cough reflex 
is initiated. Manual pressure over the 
operative site must be applied firmly 
by an attendant during this procedure. 
It may be necessary to repeat this pro- 
cedure in a few minutes. If a beneficial 
effect is produced, as evidenced by the 
expectoration of a large plug of mucus 
or copious amounts of secretion and the 
involved lung shows an increase in aera- 
tion, this may suffice. If but little improve- 
ment. is noted, the procedure is repeated 
at hourly intervals for three hours. This 
will almost completely cure those patients 
who are going to respond to this method 
of treatment. A physical examination 
of the chest and a follow-up x-ray should 
be made at this time. A marked improve- 
ment in the findings-in the presence of a 
productive cough is evidence. of satisfactory 
progress. It is believed that a trial with 
this technic is justified in all types of 
atelectasis and it has proved to be of 
definite value. A patient with massive 
collapse (Fig. 3) received this therapy 
after the “‘stir-up”’ regimen was attempted 
without success. His response was excellent 
and large amounts of sputum were ex- 
pectorated. Three hours after this initial 
treatment a chest x-ray showed only 
several residual lobular atelectatic densi- 
ties. The patient was encouraged to cough 
and was turned frequently. No further 
therapy was administered. An x-ray of the 
chest taken the following day was normal. 

Should none of these procedures be suc- 
cessful, bronchoscopy must be instituted. 
Reports: the. iteratare, 
regarding the efficacy of this mode of 
therapy are definite and conclusive. The 
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results of this study are in accord with 
the observations of others?#3?5%35 that 
there is no need for immediate bron- 
choscopy in every patient that develops 
an atelectasis. However, it is believed that 
if the simpler methods of therapy are 
not successful, not more than three or 
four hours should be permitted to elapse 
before bronchoscopic drainage is instituted. 
This is well illustrated by two patients 
who at the time the diagnosis was made 
had a lobular type of atelectasis but the 
condition failed to respond to the usual 
conservative therapeutic measures. X-ray 
films of the chest of these individuals 
were repeated prior to bronchoscopy which 
was performed eighteen and twenty-four 
hours later, respectively. These films 
showed that the atelectatic process had 
progressed from a lobular to a lobar type. 

The benefit to be derived from the 
routine use of chemotherapy in cases of 
postoperative atelectasis is conceivably 
debatable. It has been observed in this 
series that as soon as the obstructing 
secretions are removed, there is prompt 
clinical and roentgenological improvement. 
However, in those patients who are not 
promptly relieved of their obstruction, 
the likelihood that pneumonia will develop 
is great. Schmidt, Mousel and Harrington® 
believe that any atelectasis which exists 
for seventy-two hours or longer would 
have a slow recovery and by that time 
there would be clinical evidence of second- 
ary pneumonia. Schindler and Gnagi*4 
in their study occasionally found pneu- 
mococci in the sputum which were of the 
lower types and of potential pathogenicity. 
Marshall** and Thompson* favor the 
use of chemotherapy with one of the 
sulfonamides as a prophylactic measure 
against the development of a pneumonia. 
Twenty-one patients of this series received 
sulfadiazine when the diagnosis of atelec- 
tasis was made. None of the patients, 
neither those who received the drug nor 
those who did not receive it, developed 
a complicating pneumonia. It is believed 
that ordinarily there is no contraindication 
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to the use of chemotherapy prophylac- 
tically but it should always be borne in 
mind that removal of the obstructing 
secretions is the sole means of obtaining 
a rapid and complete cure without serious 
or permanent sequelae. 

The use of the tracheal catheter has been 
advocated by Marshall** and Thompson.* 
Where the simpler measures fail and no 
bronchoscopist is available, this method 
Is certainly indicated. However, in in- 
experienced hands, it is conceivable that 
the vocal cords and larynx may be injured 
and laryngeal spasm initiated. The use 
of artificial pneumothorax has also been 
tried with some success by Schindler and 
Gnagi*4 and Jacobson, Gendelman and 
Goldman.” Following the obstruction of 
a bronchus, the retained air is absorbed 
with a resulting increase in the intra- 
pleural negative pressure. The introduction 
of air into that pleural space causes a 
diminution in the degree of negative 
pressure which, theoretically, should favor 
expulsion of the plug. The last two pro- 
cedures have not been employed in this 
series. 


CONCLUSIONS 


1. Postoperative pulmonary atelectasis 
is caused by retained secretions which 
have obstructed a bronchus or its radicles. 

2. Pulmonary atelectasis may either 
be lobular, lobar or massive depending 
on the site of the obstruction. 

3. Suspicion of its existence is the most 
important single factor in the early diag- 
nosis of pulmonary atelectasis. 

4. A postoperative rise in temperature 
above 101°F. associated with a pulse 
rate of 100 or more and a respiratory rate 
above 20 within the first three or four 
days after operation should make one 
suspect the onset of atelectasis. Once the 
diagnosis of atelectasis is made, an acute 
emergency exists and treatment should 
be immediately instituted. 

5. The simple conservative methods of 
therapy should be tried first. 

6. Eighty-six per cent of the patients 
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with postoperative atelectasis were cured 
without the use of bronchoscopic drainage. 

7. The use of the carbon dioxide-ether 
technic, as described, has been a valuable 
procedure in the treatment of the patients 
in this series who did not respond to the 
simpler measures. 

8. If other forms of therapy are com- 
pletely ineffective after three or four 
hours of persistent use, bronchoscopic 
drainage should be instituted. 

g. Therapy must be directed towards 
the removal of the obstruction and must 
be instituted promptly to be effective. 
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CAUDAL TRANSSACRAL ANESTHESIA IN RECTAL 
SURGERY 


ITS ROUTINE USE IN MORE THAN 2,000 CASES 


CueEtseEA EATON, M.D. 
Chief of Proctology, Berkeley Hospital 
OAKLAND, CALIFORNIA 


HE revival of the question of anes- 

thesia for rectal surgery is the logical 

result of the new interest in procto- 
logic problems which began ten years ago. 
At that time the significance of rectal 
surgery as a speciality was enhanced by 
the clarification of the surgical anatomy 
of the anorectum. When it was found that 
the sphincteric musculature was formed as 
a web (not as a series of rings as had always 
been supposed), many useful inferences 
arose for the surgeon. For the first time he 
was able to recognize guiding landmarks 
which showed him where to make his in- 
cisions, how deep to make them and where 
not to make them. For the first time he was 
able to solve that century-old problem: 
how to create safe and adequate drainage 
in a vulnerable anatomic structure where 
safe and adequate drainage is imperative.! 
Equal in importance to the advantages of 
these discoveries was the awakening of a 
critical attitude that led the surgeon to 
investigate many problems affecting the 
rectal surgical patient. 

Among these proctological problems the 
administration of caudal trans-sacral anes- 
thesia stands prominent. This does not 
mean that anything particularly new has 
been added to the question of spinal versus 
sacral anesthesia in rectal surgery; it means 
that the surgeon has been encouraged te 
undertake the sacral method in spite of its 
supposed difficulties because its manifold 
advantages are becoming more apparent. 

A few years before the clarification of 
the surgical anatomy, with its ensuing 
chain of practical modifications of surgical 
methods, the question of anesthesia was 
apparently settled. Although everyone 


knew that many sequelae were inherent in 
the spinal method, it was condoned by 
expediency. On the other hand, while 
everyone knew that the sacral method 
not only avoided these sequelae, but pro- 
vided many advantages for the rectal 
surgical patient, most practitioners were 
restrained by the apparent difficulties of 
the method. The situation was summed up 
accurately and fairly in the statement: 
“The widespread use of spinal anesthesia 
probably is due to the fact that it is easier 
to administer than sacral block anesthesia. 
In fact, to many surgeons who administer 
their own anesthetic agents, blocking of 
the sacral nerves is an insuperable problem. 
There are certain undesirable features 
about spinal anesthesia, chief of which is 
the headache which all too frequently 
follows and which often disturbs the pa- 
tient more than the operation.’’? 

Today, however, the rectal surgeon no 
longer concedes that this valuable method 
is beset by insuperable obstacles. He real- 
izes that all the objections to the sacral 
method are based upon the technical diffi- 
culties which are said to be inherent in it. 
He realizes that the caudal-sacral method 
not only avoids the inimical sequelae of 
the spinal method, but that it is especially 
suitable for rectal surgery. It facilitates 
postoperative care, it creates a “saddle 
anesthesia” which is particularly appropri- 
ate to proctologic surgery; it is affected 
by none of the contraindications which are 
directed to the spinal method. 

In addition, this new attitude is influ- 
enced by two other factors: First, the 
choice of the patient is becoming more 
cogent; with increasing frequency, he 
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Fic. 1. Schematic drawing to show how to locate the sacral foramena in the administra- 


tion of caudal trans-sacral anesthesia. The sacral hiatus is detected by pressing thumb 
between sacral cornua. Sacral foramena lie one finger-breadth lateral to the midline 
and are separated by the distance of one finger-breadth. Points of needle insertions 
lie one finger-breadth lateral to the sacral foramena because skin can be moved 


toward the midline not away from it (X). 


flatly refuses spinal anesthesia. Second, 
an ever increasing number of men use the 
sacral method routinely, and thereby ob- 
tain all the advantages of a safe and 
effective anesthesia and avoid all the unto- 
ward effects of the spinal method. For 
example, observe Dr. Buie’s statement 
which was made ten years ago: “At the 
Mayo Clinic we have employed sacral 
block anesthesia in more than 14,000 cases, 
we are still favorably impressed by it and 
prefer it to all other methods. It is the 
ideal anesthetic for proctologic surgery 
and when combined with proper preopera- 
tive sedation, it provides those virtues 
which characterize anesthesia in any field 
of surgery, namely, complete freedom from 
fear, complete mental relaxation, com- 
plete muscular relaxation, adequate ex- 
posure of the operative field and complete 
anesthesia.” 

Because our own experience is in full 


accord with that of others who have em- 
ployed it in a far greater series, we mention 
the following factors which we have found 
to be useful: 
First, the order of the learning process is 
important. We have always been told 
that the seat of the learning process lies in 
the neuromuscular apparatus, that skill is 
increased by lessening the resistance in 
the neural synapses by frequent, conscious 
repetition of the action in question. This 
procedure, we are informed, develops the 
sense of kinesthesia— the “‘muscle sense.” 
This is to say that actual practice is the 
key to the learning process. 
Unfortunately, the customary method of 
learning caudal trans-sacral anesthesia is 
just the reverse. The student has usually 
been primarily concerned with the study 
of landmarks and descriptions, watching 
demonstrations, and then trying to transfer 
that vicarious experience to his own neuro- 
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muscular mechanism. It does not work. 
Because the “muscle sense” must be 
trained first, the study of descriptive 
literature and the observation of expert 
demonstration should be deferred until 
actual manipulation has been undertaken. 

The first thing to do, therefore, is to 
obtain sacra and start handling them. Go 
to your nearest medical school and procure 
a large number of sacra and begin to get 
the feel of them. The “‘feel” will acquaint 
the student with many valuable factors 
which constitute the key to learning how to 
administer the anesthesia. He will note 
relationships; he will note the slant of the 
foramena, their size and shape, the distance 
between them; above all, he will note the 
large size of the foramena and will begin to 
develop a confidence and he will see that 
those foramena are impossible to miss. 

Just as important a benefit to be derived 
from this actual handling of sacra is the 
recognition of anomalies. Whereas anom- 
alies are occasionally encountered in other 
parts of the body, here they are the rule, not 
the exception. The student will see that no 
two sacra arealike. Therefore, he will realize 
that didactic attempts at description will 
not help. For example, he will note that the 
percentage of bifid sacra is very high. This 
will explain why the caudal injection of 
solution may run out as fast as it is injected 
and will warn him that the trans-sacral 
injection should always accompany the 
caudal. 

This actual handling and study of de- 
formed, twisted, gnarled, and distorted 
sacra will afford the student the real 
essence of learning. While he will be con- 
vinced that the so-called normal sacrum 
is a vagary and while he is likely to be dis- 
appointed to realize that arbitrary land- 
marks cannot be depended upon, he will 
be compensated by a number of other 
things which he will learn by the actual 
handling of sacra. He will develop a sense 
of touch which will give him confidence in 
the method. 

This is the time for him to undertake 
the second step, which is the actual 


Eaton—Trans-sacral Anesthesia 


May, 1947 


practice on the cadaver. With twelve 
214 inch, No. 19 gauge, needles, he will 
visit the morgue, autopsy room, or ana- 
tomic laboratory and after surmounting 
any and all obstacles to access to a cadaver, 
will start experimenting with the needle 
insertions. This practice on various ca- 
davers will afford much useful informa- 
tion concerning the administration of the 
method. He will note that the panniculus 
adiposus, toughness of the skin and bony 
landmarks are things to be dealt with. 
Here again, a certain amount of practice 
will reveal many ideas that will build up 
confidence that is derived from the mere 
studying of sacra. Here again, this con- 
fidence will be the clue to undertake 
the third step of the learning process 
which is actual practice on the patient. 

This is the easiest stage of all. The 
preliminary practice of the first two 
stages of the learning process will enable 
the operator to perform the procedure 
with facility; it will convince him that 
the foramena are large and easily ac- 
cessible and his confidence in the method 
will be increased. 

Here, a few practical suggestions may 
aid in locating the foramena. If the 
patient is a “Jarge-boned person,” the 
foramena are separated by distances of 
“large finger-breadths”; if the patient 
is a “small-boned person,” they are 
separated by “‘small finger-breadths.”” How 
these “‘finger-breadths” can be used may 
be inferred by inspection of the accom- 
panying schematic drawings. The operator 
notes that the foramena lie lateral to the 
mid-sacral line about the distance of 
one “finger-breadth.” (Fig. 1.) He will 
note, however, that the point for insertion 
of the needle should be two “finger- 
breadths” (Fig. 1x) because the skin 
can be moved toward the midline only, 
not away from it. He will note that the 
foramena are approximately one “finger- 
breadth” apart. Finally he will note 
that the sacral triangle is readily detected 
by “‘sinking a thumb into it.” 

These few delineative remarks are all 
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that are necessary to afford a practical 
working plan for the operator. Anything 
more would clutter up his concept. He 
will have been convinced by his previous 
experience with handling sacra, and ex- 
amining a large number of them, that 
the wide prevalence of anomalies defeats 
any attempt at exact, definitive, localiza- 
tion of landmarks. This previous ex- 
perience, together with his work on the 
cadaver, will have afforded him a much 
more useful aid; it will have provided 
him with that sense of touch which is the 
sine qua non for the administration of 
sacral anesthesia. 

Now a few words of admonition derived 
from our moderate experience: (1) Inspect 
the armamentarium before it is used. 
Examine needles for fragility. Examine 
stillettes and see that they fit. (2) In 
making trans-sacral injections incline the 
needle slightly toward the midline rather 
than perpendicularly because the canals 
are wider in their transverse diameter. 
(3) Insert the needle laterally to the 
estimated opening, because the skin may 
be moved toward the midline, not-away 
from it. (4) After insertion of the needle 
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aspirate for blood and, if it appears, 
replace the needle and inject slowly. 
(5) After inserting the sacral needle 
aspirate carefully because, in one case 
out of forty, we have found that spinal 
fluid appears at the sacral foramen when 
the spinal needle is used. For that reason 
we have employed the 244 inch needle 
routinely for injection of the caudal canal. 
(6) In withdrawing the caudal needle, pull 
in the same axis as the caudal canal so as 
to avoid breakage. 


COMMENT 


Our experience with the caudal-sacral 
method of anesthesia during the past 
fifteen years during which time we have 
employed it in more than 2,000 cases 
has been uniformly satisfactory. True, 
there is reasonable effort required to 
learn the method, but we believe that the 
burden should be shouldered by the 
doctor, not by the patient. | 
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INJURIES TO THE SEMILUNAR CARTILAGES OF THE 
KNEE JOINT* 


Marion K. Kine, M.D 
Senior Surgeon, U. S. Marine Hospital 


NORFOLK, VIRGINIA 


HE semilunar cartilages of the knee 

joint are so situated as to be pecul- 

iarly vulnerable to injury. Such in- 
juries all too often remain untreated and 
result in continued pain and disability. 
This may be due to failure to establish 
an accurate diagnosis, or to fear of opera- 
tion on the part of the patient. The 
diagnosis is usually not difficult, and 
the results of treatment are extremely 
gratifying. It is our purpose to review 
briefly this subject and to prevent our 
experiences with 126 cases admitted to 
the surgical service of this hospital. 


HISTORY 


Proper credit for the earliest description 
of semilunar cartilage injuries is poorly 
established. The nineteenth century litera- 
ture contains numerous references to the 
condition which is designated as “‘Hey’s In- 
ternal Derangement of the Knee Joint.” 
In 1816, Dorsey* in his surgical text 
publishes a portion of Hey’s description 
of the condition as follows: “This joint 
is not infrequently affected with an internal 
derangement of its component parts, and 
that sometimes in consequence of trifling 
accidents. The disezse is, indeed, now and 
then removed, as suddenly as it is pro- 
duced, by the natural motions of the 
joint without surgical assistance; but 
may remain for weeks or months, and 
will then become a serious misfortune, 
as it causes a considerable degree of 
Jameness ... ” 

In 1882, Knott® also credits Hey as 
follows: “In the volume of ‘Practical 
Observations in Surgery,’ published by 
Mr. Hey of Leeds is included a paper 
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‘On Internal Derangement of the Knee 
Joint’ which contains the original descrip- 
tion of the very peculiar lesion to which 
the name of this distinguished surgeon 
has been attached.” However, from a 
footnote at the termination of Knott’s 
paper the following is of some historic 
interest: “‘In the discussion on this paper 
it was remarked by Professor Bennett 
that a case of dislocation of one of the 
semilunar cartilages of the knee joint 
was recorded by Mr. Bromfield some years 
previous to the appearance of Hey’s well 
known work. I have since found, on 
comparing dates, that the cases (two 
in number) of dislocation of the semilunar 
cartilages recorded by Bassius (Obs. Ana- 
tomico-Chir.-Med., Decad. 11., Obs. v) 
were published before those of either ot 
the latter observers.” 

On the other hand Castiglioni® gives full 
credit to Annandale, stating that loose 
cartilages in the knee joint were first 
recognized by him in 1879 and removed 
by him in 1883. We cannot be certain 
whether this statement refers to displaced 
semilunar cartilages or to free cartilagenous 
bodies, the so-called joint mice. However, 
we believe that loose bodies were well 
known before and during this period*! 
and that the reference is to meniscus 
injuries. A search of the literature reveals 
an interesting report by Annandale’? in 
1885 of an operation for displaced semi- 
lunar cartilage. The medial meniscus was 
found detached at the anterior pole and 
displaced backward to the center of the 
joint. Correction consisted in suturing 
the cartilage back in its normal position. 
The possibility of removal of the cartilage 
was not mentioned in this publication. 


* From The Surgical Service, U. S. Marine Hospital, Norfolk, Va. 
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Recovery was uneventful and all symp- 
toms were alleviated. 

During the past five years a diagnosis 
of semilunar cartilage derangement has 
been registered in 126 cases admitted to 
the surgical service. Additional cases were 
seen in the out-patient department but 
are not included in this study. One hundred 
twelve were treated by surgical exploration 
of the knee joint either on the first or a 
subsequent admission into the hospital. 
Of the fourteen patients not receiving 
operative treatment, five were handled 
satisfactorily by conservative measures 
and became asymptomatic. Five were 
discharged at their own request without 
treatment. The remaining four were Coast 
Guardsmen who refused operation and 
were discharged from military service. 

The work of the majority of these 
men as merchant seamen and Coast 
Guardsmen precludes late follow-up studies 
in any satisfactory percentage of cases. 
Practically all of them were followed 
for a few months as out-patients until 
they returned to duty. If unable to 
return to duty, or if symptoms persisted, 
they were almost invariably returned to 
the hospital for treatment or further dis- 
position. The results are discussed more 
fully under prognosis. 


ETIOLOGY 


The classical story associated with -a 
torn cartilage is a sudden twisting strain 
sustained on a slightly abducted and 
flexed knee. In extension the cartilage 
is forced into a protected position; it is 
only in flexion that it is subject to trauma. 
A review of the histories in our cases 
shows that less than one-third of the 
patients remembered any element of twist- 
ing at the time of the injury, but the knee 
was flexed in all cases. In several cases 
a classical picture of torn cartilage was 
present with no history of injury whatever. 
With the exception of the industrial cases 
and those in military service, football 
probably ranks first as the cause of torn 
cartilages. Many of our military patients 
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gave a history of an old injury sustained 
while playing football in civilian life. 
Few symptoms were present in sedentary 
civilian activities. More active military 
life called attention to the old lesion 
and frequently brought the patient to 
the hospital. Poor muscular development 
definitely predisposes to cartilage injury. 
The injury is much more common in the 
male. While female patients account for 
11.3 per cent of our hospital admissions, 
only 6 per cent of our cartilage cases 
are women. The low relative incidence 
in women is attributable to their less 
strenuous activities. 


SYMPTOMATOLOGY 


The clinical picture is variable, but 
usually there is acute pain and swelling 
of the knee immediately following an 
injury. The pain may be referred to the 
surface of the knee opposite the point 
of the tear or poorly localized within the 
joint. Inability to extend the knee com- 
pletely is a characteristic feature, but 
locking was present in only one-third of 
our cases. Locking may be present at 
the onset or may occur for the first time 
much later. Henderson points out that the 
initial locking may occur while the patient 
is in bed.'® After the acute symptoms 
of pain and swelling subsides, various 
degrees of chronic disability develop. Pain 
results from any set of conditions which 
produces a strain on the partially flexed 
knee, such as walking up or down hills, 
stairs, ladders or over rough ground. 

Locking or a “giving way” of the 
joint may occur without warning in the 
course of ordinary activities. These at- 
tacks are the result of displacement of the 
torn portion of the cartilage into a position 
where it acts as a mechanical block. Such 
attacks are usually followed by a period 
of swelling and discomfort. Between at- 
tacks the patient may be relatively free 
of symptoms. 

Quadriceps atrophy, which is almost 
always present in the chronic cases, 
increases further the instability of the joint 
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and contributes to the common complaint 
of the limbs “giving way.” Occasionally, 
a patient may actually be thrown to 
the ground by a simple maneuver, such 
as stepping from a curb. 


PHYSICAL FINDINGS 


In the acute phase, there is swelling 
with obliteration of the normal con- 
cavities about the knee. This swelling is 
due to the collection of fluid and blood 
in the synovial sac. In the chronic case, 
there is little or no knee joint swelling, 
but atrophy of the quadriceps muscle 
is common. By palpating the superior 
margin of the tibia on the affected side, 
localized tenderness can be demonstrated 
over the cartilage. The degree of tenderness 
depends upon whether the injury is a 
recent or an old one. In some cases the 
knee is locked when first seen. When this 
is present the knee cannot be fully ex- 
tended, and there is only a small range 
of motion present. It is rarely locked 
in the sense that no motion is possible. 
A locked knee usually signifies a severe 
tear in the cartilage. A useful diagnostic 
point in the examination of the chronic 
knee is brought out by having the patient 
extend the knee forcibly and suddenly. 
If he is unable to do this or if pain is 
elicited, internal derangement of the knee, 
most probably cartilage disorders, are 
indicated. 

Where a rupture is present in the extreme 
posterior quadrant of the cartilage, full 
extension may be possible without dis- 
comfort. If the knee is sharply flexed and 
rotated, a distinct “snap” may be elicited 
with the production of deep seated pain in 
the joint, a sign diagnostic of posterior 
cartilage rupture. 


X-RAY TREATMENT 


An x-ray of the knee is taken routinely 
for the purpose of ruling out arthritis, 
fracture, or some other pathological con- 
dition. Key and Conwell!‘ advocate x-rays 
following the introduction of air into the 
synovial cavity in doubtful cases. In some 
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cases they have been able to outline the 
actual tear in the cartilage. We have been 
able to obtain but little useful informa- 
tion for this procedure. Some radiologists 
state that narrowing of the joint space on 
the affected side is a valuable sign in the 
diagnosis of cartilage injury. Although we 
have seen this sign in a few cases, later 
proved to have cartilage tears at operation, 
we have not been impressed with its con- 
sistency. We believe that x-ray studies 
have an important but negative réle in the 
diagnosis of cartilage injuries. 


DIAGNOSIS 


The presence of cartilage injury is almost 
invariably suggested by the history. When 
It is suspected, it can be satisfactorily 
demonstrated on physical examination 
in a very high percentage of cases. The 
arthroscope has been advocated by Mayer 
and Burman” as an aid in diagnosis. We 
have not used this instrument, but its 
field of usefulness appears to be limited by 
the anatomical arrangement of the joint. 


-Furthermore we believe that examination 


with such an instrument unnecessary. 
There are many other conditions which 
can simulate meniscus injury and should 
always be borne in mind in the differential 
diagnosis: (1) Chronic arthritis can produce 
many of the signs of cartilage injury. The 
hypertrophic type can be seen in the x-ray 
film. But rheumatoid arthritis which in- 
volves chiefly the synovia and soft struc- 
tures of the joint may present a more 
difficult problem. We have seen at least 
one case of tuberculous arthritis of the 
knee joint explored with a preoperative 
diagnosis of torn semilunar cartilage. (2) 
Osteochondritis dissecans is a much more 
common condition than is generally real- 
ized. Caldwell reports finding degenerative 
changes of the articular cartilage in 67.6 
per cent of medial femoral condyles viewed 
at operation.’ Osteochondritis dissecans 
is characterized by erosion of the articular 
cartilages of the joint with freeing of loose 
bodies into the synovial cavity. There 
“joint mice” can become lodged between 
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"ee I. Pisaieial a of the right tibia, showing the 
normal arrangement of the semilunar cartilages. 
The cruciate ligaments are also shown. 


articulating surfaces and produce a block 
in the same manner as a displaced portion 
of meniscus. They are usually but not 
always demonstrable on x-ray examination. 


PATHOLOGY 


In four of the 112 cases which were ex- 
plored no demonstrable tear was found at 
operation. In these four the cartilages were 
thought to be hypermobile. Of the remain- 
ing 108, medial cartilage tears were found 
in ninty-four, and lateral cartilage tears 
in ten. Both cartilage tears were involved 
in the same knee in the remaining four. 
Ten additional cases explored with the 
discovery of no demonstrable pathological 
condition are not included in this study. 

The cartilage may split in any direction; 
longitudinal, transverse or oblique. Its 
structure Is fibrocartilage and the fibers run 
in the longitudinal direction. (Fig. 1.) 
Naturally this is the most common direc- 
tion of tear. (Fig. 2.) The various types of 
rupture are chiefly of academic interest, 
as the treatment is essentially similar, 
regardless of the location or type. Most in- 
juries probably begin as a longitudinal 
split or ““bucket-handle” tear. As further 
trauma is added the displaced portion 
breaks loose at one end and it becomes a 
free tag. 

Cysts were found in three of the Iat- 
eral cartilages explored. The degenerative 


Fic. 2. Rupture of the internal semilunar cartilage. 
This is a rather common “bucket handle” type 
of rupture. 


changes associated with these cysts ap- 
parently predispose to rupture of the 
cartilage. 


TREATMENT 


In the great majority of cases, operation 
is advised as soon as a definite diagnosis of 
cartilage tear is made. In a few mild cases 
conservative treatment may be given a 
period of trial. Our experience does not 
coincide with that of Zimmerman who 
restored twenty-six of thirty-one cases 
diagnosed as semilunar cartilage injuries 
to normal after one month of plaster 
immobilization.” In general, we are less 
aggressive in dealing with the following 
types: (1) Recent cartilage injuries whose 
signs suggest a small tear. A few of these 
will become symptom-free on conservative 
treatment. (2) Patients with a longer his- 
tory who have adjusted satisfactorily to 
the condition, especially when obesity or 
arthritis is a complicating factor. We have 
established a definite rule never to operate 
on a patient who gives a history of old in- 
jury who shows no quadriceps muscle 
atrophy. This is particularly ant to 
military personnel. 


OPERATIVE PROCEDURE 


The leg is shaved the morning of opera- 
tion and not twenty-four hours previously 
as is so commonly recommended. It is 
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Fic. 3. The approach to the knee joint is 
through the oblique incision shown 
above. Adequate exposure is obtained 
for exploration. 


scrubbed thoroughly with soap and water 
followed by ether. The skin is then clean 
and healthy at the time of operation, in 
contrast to the irritated skin frequently 
seen after twenty-four hour preparations. 
A low spinal anesthetic is administered 
with 1.3 cc. of metycaine. A tourniquet is 
applied at the mid-thigh. The skin is then 
painted with two complete applications of 
merthiolate. The patient is placed on the 
operating table in such a manner that the 
knee can be flexed to go degrees in the 
course of the operation. For derangements 
of the internal cartilage an oblique inci- 
sion two and a half inches in length is 
is made on the anteromedial aspect of the 
knee. (Fig. 3.) It is made on a line running 
from the tibial tubercle to the adductor 
tubercle on the medial condyle of the 
femur. It does not extend as far as either 
of these landmarks. It is so placed that 
one-third of the incision is below the joint 
line and two-thirds is above. The capsule 
of the knee joint and the synovial lining 
are divided in the line of the incision. If 
the lateral cartilage is to be explored, a 
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Fic. 4. The ruptured internal semilunar 
cartilage has been freed anteriorly 
and the dissection is being continued 
past the internal collateral ligament. 
The collateral ligament is being held 
back by the retractor. 


similar type of incision is used but placed 
anterolaterally. Where it is desirable to 
explore both cartilages, both medial and 
lateral incisions are made. The period of 
convalescence is not appreciably increased 
by the additional incision and this method 
of exploration is thought to be definitely 
superior to the large exploratory incisions 
so much used in former years. The synovial 
fluid is aspirated by means of the Frazier 
suction apparatus. Preliminary inspection 
is made and the knee is flexed. The condi- 
tion is noted, using gentle retraction and 
manipulation of the knee to facilitate 
exposure. Even in those cases in which no 
pathological condition is evident, it is our 
policy to excise the suspected cartilage. 
Slocum and Moore state that it is better 
to excise a normal cartilage than to risk 
overlooking a posterior tear.'® It is gener- 
ally recognized that such a procedure is 
not attended by any more residual dis- 
ability than occurs with simple arthrotomy. 
In most cases we attempt to remove the 
entire cartilage as nearly as possible. The 
anterior horn is freed first. By sharp dis- 
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section the cartilage is separated from its 
peripheral attachment to the joint capsule 
as far posteriorly as possible. (Fig. 4.) The 
posterior horn can frequently be exposed 
and removed by manipulating the cartilage 
to the center of the joint. In rare cases of 
bucket-handle tears the periphery of the 
cartilage is not removed. If it is allowed 
to remain, it must be perfectly smooth with 
no rough fringes. After the cartilage is 
removed, the synovial cavity is flushed 
with ether and closed with a continuous 
suture of fine atraumatic chromic catgut. 
The tourniquet is removed and all bleeding 
vessels tied off. The remainder of the wound 
is closed in routine fashion. We do not prac- 
tice the injection of air postoperatively as 
advocated by Bohlman.” Pressure is ap- 
plied with an elastic bandage extending 
from the base of the toes to above the 
knee. 

Postoperatively no immobilization is 
considered necessary. Motion is encouraged 
immediately. For five minutes out of each 
waking hour after the first day, active 
quadriceps exercises are insisted upon. 
This is probably the most important single 
factor in securing an early return to normal 
function. 

In this series there have been three 
minor skin infections. There has been no 
incidence of deep-seated infection within 
the joint. A very occasional case has had 
an accumulation of serous fluid which 
required aspiration postoperatively. Usu- 
ally the patient is allowed in a wheel chair 
on the third to the fifth day and is allowed 
to walk on the seventh to the tenth day. 


PROGNOSIS 


The prognosis following removal of the 
knee joint meniscus is excellent and a 
rapid return to ordinary activity can be 
anticipated. The average civilian is able 
to adjust his activities in such a way that 
a small amount of disability even if pro- 
longed is of little consequence. This 
statement cannot be applied to military 
personnel. When a military man returns to 
duty, he is expected to do hard physical 
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Jabor. Many of our Coast Guard patients 
were returned to duty in six or eight weeks. 
On the other hand some required longer 
periods especially when assigned to sea 
duty on amphibious landing craft. Six 
required assignment to light duties for 
intervals of six to twelve months. Two 
required medical discharge from the 
Coast Guard. The report of Hamilton and 
Finkelstein” is of interest. Ninety-four 
per cent of their soldiers were returned to 
full duty usually m six to eight weeks; 
4 per cent were assigned to limited duty 
and 2 per cent were discharged from the 
Army. These figures are much better than 
can usually be attained and late follow-up 
studies on this group would be very valu- 
able. It is possible to prophesy with reason- 
able accuracy which patients will have a 
prolonged convalescence. This can be 
taken into consideration before operation 
is advised on certain types of cases. 

Early improvement but delayed return 
to regular duties is expected where the 
following conditions exist: (1) Extensive 
quadriceps muscle atrophy, especially when 
the injury is a year or more old. These 
patients complain of weakness and insta- 
bility in the affected knee postoperatively. 
Eventual recovery is usually complete or 
almost so but may require many months. 
(2) generally weak musculature with re- 
laxation of the knee joint; (3) marked over- 
weight; (4) other disease of the knee joint. 
We have encountered a marked osteo- 
chondritis dissecans in two cases which 
were explored and found to have a cartilage 
injury. These patients gave a history of 
long-standing difficulty. It seems possible 
for either of the two conditions (cartilage 
injury or osteochondritis dissecans) to be 
primary and contribute to the other. Other 
cases of osteochondritis dissecans not 
associated with cartilage disorders have 
been encountered but are not included in 
this study. Arthritis not only increases the 
period of convalescence, but may also 
simulate very closely the clinical picture of 
a cartilage injury. Some of the most diffi- 
cult cases from a diagnostic standpoint 
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are those with a history of injury, atypical 
physical findings and arthritic changes 
visible in the roentgenograms. We do not 
like to explore an arthritic knee for a 
cartilage injury unless a classical picture is 
present, since future disability from arthri- 
tis is frequently blamed on the operation. 
On the other hand, if there is a cartilage 
injury, the arthritic patient is in greater 
need of surgical treatment than one with- 
out this complication. Unless removed, the 
damaged cartilage will aggravate thedis- 
ability from his arthritis. 


SUMMARY 


1. Our experience with 126 cases of sus- 
pected semilunar cartilage injuries is re- 
viewed; 112 patients in this group were 
operated on and the diagnosis was con- 
firmed in 108. 

2. The diagnosis can be made with a 
high degree of accuracy and is based 
largely on the history and physical ex- 
amination, X-ray is chiefly of value in 
ruling out other diseases of the joint. 

3. If untreated, cartilage injuries lead 
to chronic disability. The treatment is 
excision of the damaged cartilage. The 
operation is simple and does not lead to 
impairment of function. The period of 
convalescence is short, and a return to 
normal activity may usually be expected 
in from four to six weeks. Where quadriceps 
atrophy is pronounced or other disease is 
present, the period of disability following 
operation may be increased. 

4. Early operation is advised on all bat 
a few carefully selected cases of carti- 
lage injuries. 
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HE purpose of this article is fourfold: 
(1) To bring up to date the work 
done on parotid duct injuries; (2) to 
review the literature to date on the 
associated facial nerve injuries; (3) to 
report a case, and (4) to present a logical 
surgical technic in the repair of maxillo- 
facial injuries resulting in lacerations, 
obstructions or dehiscences of the pe- 
ripheral facial nerve and parotid duct. 
The latter premise is predicated upon 
the following principles: (1) Conservation 
of the parotid gland by restoration of 
the traumatic dehiscent or fistulous duct 
by end-to-end anastomosis; (2) preserva- 
tion of the dehiscent traumatic peripheral 
facial nerve by inlay nerve graft using 
the principle of the Bunnell pull-out 
suture, and (3) end-to-end anastomosis 
of nerve twigs using the principle of the 
Bunnell pull-out suture. 

Reconstructive surgery in maxillofacial 
injuries aroused great interest on the 
part of the surgeons during and subsequent 
to World War 1 but greater impetus has 
been given to the subject since and during 
World War 1. 

A great variety of traumatic injuries 
about the face, including fractures, lacera- 
tions, burns and avulsions with or without 
subsequent infection occur in ordinary 
life. In civilian practice, while such in- 
juries are not as common as they are on 
the battlefield, similar injuries are never 
the less frequently encountered. Such 
injuries arise in the normal course of 
life as a result of automobile, aeroplane, 
elevator and train accidents, explosions, 
falling missiles and from knife and bullet 
wounds and other acts of felony. 


Medical Society, October, 1946 (motion picture). 


MAXILLOFACIAL INJURIES* 


RECONSTRUCTIVE SURGERY OF THE DEHISCENT PAROTID DUCT AND 
DEHISCENT PERIPHERAL FACIAL NERVE 


Rosert CHARLES SEELEY, M.D. 
NEW YORK, NEW YORK 


In lacerations about the face there are 
two kinds: linear, which may be vertical, 
horizontal or diagonal, and multiple which 
may be vertical, horizontal or stellate. 
As to degree there are first, second and 
third degrees. The first is through the 
skin and subcutaneous tissues and involves 
no important structures; the second is 
through the skin, muscles and _ vessels 
with the preservation of important struc- 
tures in whole or in part. These are termed 
wounds of the simple type. The third in- 
volves the skin, muscles and vessels with 
injury to any or all important structures as 
well as exposure of bone, glands, ducts, 
organs or mucous membrane. This is 
termed a complex or compound wound. 
In vertical or stellate lacerations of the 
face, injury of ducts or nerves is more 
likely. In penetrating wounds, trauma to 
the duct and nerve, that is the facial nerve, 
and parotid duct is determined by the 
level of the injury. The facial bones as the 
zygoma, the nasal bone, the orbit, and 
the mandible protect the duct and facial 
nerve except in the second or third degree 
injuries. The duct and nerve are less apt 
to be injured in horizontal wounds. 

In third degree lacerations, associated 
fractures of contiguous bones may exist, 
either simple, compound or impacted or 
comminuted into the antrum, ethmoid, 
orbit, mouth or nose or cranial vault. 

One of the least commonly stressed in- 
juries about the face is parotid duct injury, 
particularly when the injury results in the 
debiscence of the duct. Such an injury 
would necessarily be predicated upon a 
similar injury to the peripheral facial 
nerve. This paper deals primarily with 


* Presented before the Traumatic Society of Morrisania Hospital, March, 1945; at the Manhattan Eye and 
Ear Hospital, New York, March, 1946; and at the 17th Annual Scientific Assembly District of Columbia 
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the secondary repair of the dehiscent 
parotid duct, dehiscent zygomatic branch 
of the facial nerve and repair of the buccal 
branch. The technic employed is one 
that can be utilized in either primary or 
secondary repairs. 

The primary considerations in traumatic 
wounds, involving the duct proper, and 
peripheral facial nerve are: (1) Type of 
injury. Is it a cutting wound? Is it a tearing 
or avulsion wound? Is it a direct impacted 
wound complicated by fracture, or is it 
a bullet wound or a burn wound? (2) Is 
infection present or infection likely? (3) Is 
the surgery immediate or delayed? (4) Is 
there an oral or external fistula present? 
Or a blind fistula? Or an obstructed 
duct? (5) Is facial paralysis immediate 
or delayed? (6) What are the x-ray 
findings? Do they reveal fracture, com- 
minution of mandible or maxilla or do 
they reveal subcutaneous pooling of lip- 
iodol when injected through Stenson’s 
duct? Do they reveal obstruction of the 
duct? (7) Is parotitis present? (8) The 
age of the patient: surgical intervention 
would vary considerably depending on 
the age. In infancy, the repair of the 
peripheral facial nerve would be virtually 
impossible owing to the size of the fila- 
ments. The duct, on the other hand, 
while delicate to repair could be done 
satisfactorily. 

Previous to immediate or delayed sur- 
gery on the parotid duct and peripheral 
facial nerve, it is advisable to secure a 
complete history of the case and complete 
work-up from an x-ray and neurological 
viewpoint. A longstanding parotid duct 
injury, without fistula and with obstruc- 
tion, due to previous inflammatory proc- 
esses within the wound, would cause 
parotid gland atrophy. In such a case, 
surgery should not be delayed unless 
frequent aspiration of the duct is made 
to decompress the gland. Where there 
is sealing off by obstruction to the proximal 
portion of the duct with swelling and 
distention as in the author’s case, lipiodol 
studies are best made by injecting lipiodol 
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into the distended duct or sac. Similar 
considerations must apply to injuries 
of the facial nerve which might result 
in permanent paralysis due to avulsion 
or neuroma about the nerve endings. 
From a neurological standpoint, the re- 
action of degeneration may be ascertained 
by electric stimulations. Immediate x-ray 
studies, following injury, will be limited 
to the diagnosis of an existent fracture 
or fractures. 

In the simple cases, x-ray studies with 
lipiodol injected through Stenson’s ostium 
will usually locate the lesion or lesions 
in the parotid duct if obstruction exists. 
If dehiscence is present, pooling of the 
Iipiodol will be revealed in the sub- 
cutaneous tissues providing the distal 
portion of the duct is not closed over. 
If fistulas are present, the condition of 
the parotid gland and duct tributaries 
cannot be readily visualized. 

Since this paper deals with the delayed 
reconstruction in duct and nerve injuries, 
reference will be made to important points 
relevent to the surgical repair in delayed 
cases, and also to repair in the primary 
cases and an analogy between the two 
emphasized. 

The first and foremost consideration 
is the anatomical resection and mobiliza- 
tion of the injured parts layer by layer. 
Other considerations are: Resection of all 
scar and other pathological tissue; the 
identification of normal proximal and’ 
distal duct ends; the identification of 
corresponding normal proximal and distal 
nerve branches bordering the dehiscent 
area; suturing of the ends of the dehiscent 
duct with vertical mattress sutures with 
indwelling non-absorbable dowel, in this 
case No. 30 steel alloy wire; and the 
insertion of an inlay nerve graft in the 
dehiscent portion of the zygomatic branch 
of the facial nerve and suturing same in 
place with a pull-out suture. 


CASE REPORT 


Mrs. A. E., a white female, aged twenty- 
eight, entered the Morrisania City Hospital on 
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Fic. 1. Front view photograph of patient six weeks 
after injury and two days before plastic correc- 
tion. 


January 20, 1944, as an emergency case suffer- 
ing from lacerations of the right face following 
an automobile accident in which she was 
thrown through the windshield. The main 
laceration extended from a point below the 
tragus along the zygoma for a distance of about 
3 cm. thence to the chin at approximately the 
crossing of the external maxillary artery. Right 
facial paralysis was present. Primary surgical 
repair of the wound was done on January 2oth, 
the day of the accident. 

Subsequently, the patient developed a swell- 
ing of the right side of the face and there was 
loss of sensation over the right side of the face 
and a partial facial paralysis with absence of 
secretion from Stenson’s duct. The patient 
remained in the hospital until March rst with 
no apparent improvement in recovery of the 
facial paralysis, in recovery of secretion from 
Stenson’s duct, in recovery from the anesthesia 
of the right side of the face or in reduction of 
swelling. Moreover, there was a gradual and 
progressive swelling of the right cheek accom- 
panied by bluish discoloration. X-ray studies 
with lipidol injected through Stenson’s duct 
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Fic. 2. Front view of patient six months after 
plastic surgery. 


revealed pooling of the lipiodol in the tissues 
of the cheek on the right side with evident 
injury by trauma to the duct itself. On March 
I, 1944, the patient was transferred to the 
plastic surgery department for further study 
and care. A review of the x-ray and consulta- 
tion findings was done. From these it was ap- 
parent that there was obstruction to the right 
parotid duct and right facial paralysis was 
present. 

From the ostium of Stenson’s duct, no secre- 
tion could be obtained. Exploratory operation 
with an attempt at plastic repair was done on 
March 3, 1944. The physical findings at this 
time revealed a well nourished, white female, 
ambulatory in the ward, not in acute pain and 
suffering merely from right facial paralysis, 
edema and distortion of the right cheek. Her 
temperature was 98.6°F., pulse 76, respiration 
20. Parotid secretion was obtained from the 
ostium of the left Stenson’s duct but none 
from the right. Probing of Stenson’s duct on 
the left, using a whale bone filiform guide 
I mm. in diameter, passed for a distance of 
214 inches. On the right side, the guide passed 
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for a distance of 5 inch. The left side of the 
face was symmetrical. The right side was asym- 
metrical from the angle of the jaw on the right 
side to a point on the level with the outer 
canthus of the right eye. There was a pyramidal- 
shaped swelling most prominent below the 
zygomatic process of the temporal bone. The 
parotid gland was not palpable. A healed scar 
was present extending from the facial attach- 
ment of the tragus to a point 114 inches for- 
ward and thence downward in the direction of 
the right commissure of the mouth for a distance 
of about 3 inches. This scar showed evidence of 
widening and thinning out in some areas due 
to distention and pressure from beneath. 

On palpation, there was an alternating firm- 
ness and cystic feel to the mass. Bordering the 
scar, there was a bluish, translucent hue in the 
thinner areas. 

Neurological examination at this time re- 
vealed an inability on the part of the patient 
to draw the angle of the mouth laterally or 
upward on the right side. Grimacing motions 
with the right cheek, lips and nose could not 
be made. Attempt to whistle was abnormal. 
The innervation of both eyelids was equal 
although the right upper eyelid contracted with 
less power than the left. 

Interpretation: Right peripheral facial paraly- 
sis involving the buccal and zygomatic branches. 
Temporal branches of the facial nerve appar- 
ently intact with no apparent differentiation 
in the symmetrical motions of both eyes and 
the forehead except a slight difference in the 
ability to raise the right upper eyelid. 

It was found that the parotid duct had 
been severed and had undergone a pathological 
change in its central portion. The duct was 
probed from the buccal side using a naso- 
lacrimal probe, size No. 00. The probe entered 
the duct for a distance of 44 to 5¢ inch. The 
buccal portion of the duct through the buc- 
cinator muscle was severed and had healed 
with scar tissue. The central portion of the 
duct over an area of about 1}4 inches was in- 
volved in an inflammatory mass of edematous 
mucous membrane and periductal and ductal 
tissue. This tissue involved the subcutaneous 
tissue of the cheek of the right side extending 
as far as the zygomatic process of the malar 
bone superiorly and posteriorly involving the 
anterior border of the parotid gland, and in- 
feriorly the inflammatory process was con- 
tiguous with the muscle fibers and fascial 
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insertion of the masseter muscle. On excising 
this mass of inflammatory tissue the parotid 
duct was liberated as it made its exit from the 
parotid gland. The length of the duct stem at 
its exit from the parotid portion of the parotid 
gland was about 3¢ inch. The dissection com- 
pleted the dehiscence between the parotid por- 
tion and the buccal portion of the parotid duct 
measured between 114 and 14 inches. During 
the dissection, it was found that the buccal and 
zygomatic facial branches had been severed at 
the level of the anterior border of the parotid 
gland. The peripheral branches were caught up 
in an inflammatory mass involving the masseter 
tendons. The proximal portion of these two 
branches were isolated at the margin of the 
parotid gland. The dehiscence between the end 
of the severed zygomatic peripheral branch of 
the facial nerve above mentioned amounted to 
114 to 14 inches. 

The operation was carried out under local 
procain anesthesia blocking the infraorbital, 
maxillary and mandibular nerves. Additional 
procain infiltration was given superficially in 
the subcutaneous tissue and about the scarred 
area. A No. 00 nasolacrimal probe was inserted 
into the oral portion of the parotid duct and 
held in position with a silk suture. The surgical 
incision was made by first paralleling the scar 
deformity in its entire direction superior and 
anterior to the scar. 

A second incision paralleling the first was 
made inferior to the scar. The dissection ex- 
tended down into the subcutaneous tissues of 
the right cheek through and into the parotido- 
masseteric fascia which was reflected as a 
separate layer. The diseased portion of the 
parotid duct and periductal tissues was excised 
by sharp dissection. The masseter muscle was 
dissected free of the inflammatory mass. The 
buccal portion of the parotid duct was liber- 
ated free as far as the submucous extension, 
and the lumen exposed by resection of the 
closed end. The parotid portion of the parotid 
duct was liberated and then a No. 30 alloy 
steel wire was passed through the ostium of 
Stenson’s duct into the surgical wound, bridg- 
ing the dehiscent portion of the parotid duct, 
and then passed into the parotid portion of the 
parotid duct. The continuity of the parotid 
duct was then established by placing five size 
.004 silk mattress sutures through the peri- 
mucous tissues of the duct proper. These 
sutures were drawn uniformly taut, then a 
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Fic. 3. X-ray photograph showing pooling of 
lipiodol in obstructed and dilated parotid duct 
seventeen days before plastic correction. 


No. 2 silk mattress suture was placed incor- 
porating the buccal soft tissues and the parotid 
fascial tissues and tied firmly. This relieved 
the tension of the severed tissues. The five 
silk sutures were then drawn gradually and 
simultaneously taut, each with a single knot 
with the help of two assistants. The sutures 
were further secured with two additional knots 
each. The duct continuity was restored and 
the indwelling wire dowel could be easily felt 
establishing the continuity of the lumen. The 
repair of the peripheral branches of the facial 
nerve was done, with a Bunnell pull-out suture 
of Deknatel, size .004, approximating the 
distal portion of the injured buccal nerve with 
its proximal portion. The cut ends of the 
zygomatic portion of the nerve could not be 
approximated in this way owing to the de- 
hiscence even though an attempt was made 
to mobilize the branches. Therefore, the 
lower skin flap was reflected downward and 
a section of the inferior branch of the cervico- 
facial nerve was excised measuring 30 mm. in 


‘length. This section was placed between the 


proximal and distal branches of the dehiscent 
zygomatic branch of the facial nerve. This 
nerve graft was held in place with the use 
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Fic. 4. Photograph of drawing to show anatomical 
relations of dehiscent parotid duct, zygomatic 
- nerve branch and severed buccal branch. 


of a Bunnell pull-out silk suture, carried 
through the anterior surface of the cheek 
through the subcutaneous tissues, through the 
peripheral branch of the nerve across its trunk 
in an undulating fashion, threading the graft 
into place end-to-end with the proximal and 
distal nerve branches so as to form one con- 
tinuous chain of nerve tissue. Posteriorly the 
silk suture was carried out through the pos- 
terior portion of the cheek. The No. 2 silk 
tension approximation suture was removed. 
The soft tissues were approximated over these 
grafts and the duct and the fascial edges of the 
parotidomasseteric fascia were sutured and 
then the soft tissues of the cheek and the skin 
were approximated with a running subcuticular 
suture of No. 35 steel alloy wire. A folded No. 2 
silk suture was placed through the lower por- 
tion of the wound to act as a drain. The steel 
wire dowel through the parotid duct was car- 
ried through the external surface of the cheek 
at the level of its exit from the parotid ostium. 
An external head dressing and cheek dressing 
were applied. 


ANATOMICAL REVIEW 


From Gray we learn that “There 
are three pairs of salivary glands, the 
largest, the parotid gland. The gland 
lies immediately below and in front of 
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Fic. 5. Lateral x-ray photograph demonstrating 
with lipiodol the reconstructed duct and normal 
duct tributaries of parotid gland two months 
after plastic surgery correction. 


the external ear. The parotid duct begins 
by numerous branches from the anterior 
border of the gland, crosses the masseter 
muscle and at the anterior border of this 
muscle turns inward nearly at a right 
angle, passes through the corpus adiposum 
of the cheek and pierces the buccinator 
muscle. It then runs for a short distance 
obliquely forward between the buccinator 
and mucous membrane of the mouth and 
opens upon the oral surface of the cheek 
by a small orifice opposite the upper 
second molar tooth. While crossing the 
masseter muscle it receives the duct of the 
accessory portion. In this position it lies 
between the branches of the facial nerve; 
the accessory part of the gland and the 
transverse facial artery are above it. The 
duct proper is about 7 cm. long.” 

J. McCormack, in discussing the surgical 
anatomy of the facial nerve states: “While 
injury to the facial nerve is not vitally 


Fic. 6. Front x-ray photograph two months after 
plastic surgery demonstrating distribution of 
lipiodol in duct and tributaries. 


damaging, the resultant cosmetic de- 
formity brings great psychic distress to 
the patient.” He further states that 
many authors have discussed the surgery 
and pathology of the parotid area but 
relatively little had been written about 
the exact relation of the gland to the facial 
nerve. His studies were based upon one 
hundred anatomical specimens at the 
anatomical laboratories of Northwestern 
University Medical School. His studies 
reveal the following: Of the two principal 
divisions of the facial nerve the temporo- 
facial portions supplying the upper portion 
of the face is by far the larger; however, 
the temporal, zygomatic, buccal, mandib- 
ular and cervical rami named on the 
basis of region supply, were always identi- 
fiable. Within the substance and close 
to the border of the parotid gland, the 
nerve fibers of the facial nerve were, 
relatively speaking, of considerable caliber, 
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diameter approximately 2 mm. Further 
observations made by McCormack: were 
that the zygomatic ramus, which often 
includes the buccal supply, courses trans- 
versely across the face just above the parotid 
duct, often crossing it. 

McCormack concluded that there was an 
intimate relationship between facial nerve 
and parotid gland, that the buccal branch 
is somewhat superior to the main trunk 
of the nerve (by a finger breadth or less 
commonly) and, even when the super- 
ficial lobe of the gland is prolonged 
forward, this branch is likely to be ex- 
posed just beyond the parotid tip. It 
regularly overlies the parotid duct. 


REVIEW OF CURRENT LITERATURE 


The most comprehensive review on 
the work on parotid duct was made by 
Cristaferson, Ajalet and Gradman, in an 
article written in 1943. They stated, 
“In reviewing the literature, we find 
that only five successful repairs have 
been reported. It is perhaps significant to 
note that the first case was reported by 
Dr. Tees in 1926. He used catgut as a 
dowel in the duct and left the end pro- 
jecting in the mouth. He then approxi- 
mated the ends of the duct with two fine 
interrupted catgut sutures passed through 
the sheath around the duct.” 

In 1927, Dickinson used the same 
technic but used silkworm gut for a 
dowel. However, the suture fell out in 
two days. Black and Flagg, in 1928, 
used a small ureteral catheter as a dowel 
and left one inch projecting into the 
mouth and fixed it by interrupted linen 
sutures around the opening of the duct. 
The catheter was removed on the ninth 
postoperative day. 

Butler and Guinan, in their article 
written in 1933, reported an injury: to 
the parotid duct occurring in a similar 
manner to the author’s case, namely, by 
shattering windshield glass while in an 
automobile accident. 


In their report, the above authors 


cited the case of a twenty-seven-year old 
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girl who had been in an automobile 
accident and had received lacerations of 
the face, the most prominent one, extend- 
ing from the inferior angle of the mandible 
straight upwards in front of the tragus. 
Preliminary to the discussion of the repair 
which was used, they stated, ‘‘The parotid 
gland, the branches of the facial nerve 
and masseter muscle were severed. The 
severed nerve fibers were too small to warrant 
repair.” The repair was done four hours 
after the accident. The duct lacerations 
were at the outer border of the masseter 
muscle. They used a ureteral catheter. They 
admitted that secretions came through 
the lumen and also admitted making an 
incision on the buccal mucosa opposite 
the line of anastomosis of the severed 
duct to facilitate drainage in case of 
consequential strain on the suture line. 
Their method of repair simulated the 
method of repair in this author’s case. 
However, after identification of the cut 
ends of the duct, they described a “‘horse- 
hair” suture as being placed in the lumen 
of the proximal end for a distance of an 
inch, the other end being placed through 
the Iumen of the distal end of the duct into 
the mouth. They proceeded to approxi- 
mate the cut ends of the duct with inter- 
rupted black silk, passed through the 
sheath around the duct. Catgut sutures 
were used to close the soft tissue in layers 
and interrupted silk for the skin. The 
“horsehair” dowel was fixed to the ex- 
ternal skin by adhesive bringing it out 
through the angle of the mouth. They 
removed the dowel on the seventh post- 
operative day. The above authors advised 
the use of silk or any other non-absorbable 
material as a dowel to avoid tissue reaction 
and subsequent stricture of the lumen 
of the duct. 

Brohm and Bird, in an article written 
in 1935, stated that since 1926 three 
articles had been written emphasizing 
the importance of immediate suturing 
of the severed parotid duct. They further 
stated that the literature prior to 1926, 
was strangely silent on the subject of © 
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primary anastomosis, that most articles, 
which appeared following World War 1, 
concerned themselves primarily with the 
problems of control of the fistulous dis- 
charge and secondary repair. Inasmuch 
as most war wounds were usually ragged 
and extensive and usually contaminated, 
it was impracticable to attempt primary 
repair. Brohm’s and Bird’s method of 
repair of the severed duct was facilitated 
by the use of a filiform bougie dowel which 
was anchored by passing it from the mouth 
through the cheek and suturing it securely 
to the skin at the point of exit. 

In the specific case report in this article, 
the passing of the No. 30 steel alloy wire 
through the cheek and looping it externally 
into the skin simulates Brohm’s procedure. 

Brohm’s and Bird’s case was reported 
in 1934. In their case report no mention 
is made of facial nerve injury and no 
mention is made. of either dehiscence of 
the duct or the nerve. The duct was 
severed at the portion which bends sharply 
around the masseter muscle and the 
anastomosis of the severed ends was 
accomplished with the use of interrupted 
silk sutures on French eye needles. Here 
again French eye needles corresponded 
with the needles used in the author’s 
case. Brohm and Bird established five 
general principles in the repair of duct 
injuries: (1) early repair, (2) careful 
hemostasis, (3) an anchored dowel of 
non-absorbable material, which would not 
swell and which was sterilizable, (4) the 
use of silk for the repair of the duct, and 
(5) closure of the wound anatomically 
without drainage. In their summary, they 
see no reason for the use of a dowel with 
a lumen inasmuch as most of the saliva 
would pass between the dowel and mucous 
membrane and the use of too large a 
dowel might obstruct the duct. 

F. J. Tees, in 1926, emphasized the 
fact that immediate repairs of the divided 
parotid duct received scant notice in the 
literature and if primary repair is men- 
tioned with the salivary duct injury, it is 
usually in the form of advice as to the 


search for the divided ends of the duct. 
The following is a direct quotation from 
Tees’ article: 

“Once the fistula has developed, no 
method aiming at its cure seems to 
guarantee success and as a counsel of 
despair not a few in the obstinate cases 
advocate complete excision of the parotid 
gland. It is possible that the lack of atten- 
tion to the painstaking method of accom- 
plishing this primary union Is responsible 
for the larger number of cases which 
develop fistulae and require subsequent 
operation.” Tees classifies the treatment 
of fistulas to two main divisions: the 
first of which is the restoration of the 
normal aqueduct and the second aims 
at the conversion of an external into 
an internal fistula. 

In Furstenberg’s article in 1945, he 
stated: ‘‘Reconstruction of the facial 
nerve from the point of view of the 
otologist implies a restoration of its 


function by surgical means. In the main, ' 


two procedures are advocated: the grafting 


of a nerve transplant and an end-to-end 


anastomosis.” 

The first is a plea for the preservation 
of the facial nerve and, second, a recom- 
mendation that the end-to-end anasto- 
mosis be used if practicable when the 
nerve is injured beyond its ability to 
recover spontaneously. | 

What happens to the facial nerve 
when it is severed? The distal end de- 
generates over its entire extent, but the 
proximal end keeps on growing. The 
nerve fibers push forward, and if they 
meet resistance in granulation tissue, 
They criss-cross, wrap around each other 
in spiral fashion and grow otherwise in 
an inordinate arrangement to form what 
is termed a neuroma. If, however, one 
gives the neuraxes the pathways along 
which they may grow and prevents or 
removes any resistance to their progress, 
the end result is a complete regeneration 
of the nerve. It has been estimated 
that the average rate is probably a milli- 
meter a day. 
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It goes without saying, therefore, that 
the end-to-end anastomosis offers less 
risk than the grafting of a nerve transplant 
and should be employed whenever prac- 
ticable. The fresh ends of the severed 
nerve are brought together with avoidance 
of rotation so that the down growing 
neuraxes will extend distally within the 
neurilemma sheaths of the degenerated 
nerve. Care must be taken to approximate 
the nerve sheath so that no crevice will 
remain at the joint which will permit 
ingrowth of granulation or connective 
tissue. 

The budding neurofibrils find little 
resistance to their growth and progress 
throughout the nerve transplant. A suc- 
cessful technic in using a nerve transplant 
embraces the following principles: (1) The 
introduction of the transplant in direct 
Ime with the proximal and distal ends 
of the cut nerve; (2) the avoidance of 
angulation and torsion, and (3) a clean 
wound, “infection frustrates repair.” 

Bunnell wrote in March, 1937, “In 
man, the main function of the facial 
nerve is motor, for emotional facial ex- 
pression. The nerve has, however four 
other functions: taste, in the anterior 
two-thirds of the tongue; secretary, for 
saliva and tears; and deep visceral sensi- 
bility, especially of the soft palate.” 

Repair by anastomosis with other nerves 
is now obsolete, as it does not restore 
emotional facial expression and dissociated 
movements occur. Present indications are 
either to repair the facial nerve directly, 
by decompression, suture or free nerve 
graft; or, if the nerve is irreparable or the 
facial muscles have undergone degenera- 
tion, to perform a plastic reconstruction 
operation using muscle and facia. 

The nerve ends are accurately sutured 
together with four stitches of the finest 
silk, using the shortest curved eye needles. 
Suture or graft obliterates all dead space 
and maintains the growing nerves sur- 
rounded by clean and vascular tissues, 
at the same time aiding in degree of 
perfection of their union. 
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The repair of this nerve should be 
good for three reasons: The lesion is 
well out in the periphery, where regenera- 
tion in the nervous system is best. The 
nerve is practically a pure motor one 
when it is repaired, with the exception 
of the chorda tympani, and a pure nerve 
regenerates better than does a mixed 
one, as sensory axons are not lost growing 
down motor pathways and vice versa. 
Also, the nerve is small, which allows 
its free ends to obtain sufficient nourish- 
ment from lymph without central necrosis 
until new vascularity is established. In 
these three respects the facial nerve 
resembles the small nerves in the hand, 
suture of which yields usually good results. 

Free grafts of small nerves are highly 
successful, full thickness of the graft 
being nourished in the surrounding lymph 
until it is restored by revascularization, 
thus avoiding the inevitable central ne- 
crosis which occurs. In several cases, 
the nerve branches were sutured as far 
distally as the anterior border of the 
parotid gland. Here the branches are 
fine, but if a nerve twig is not too fine to 
suture it will regenerate. 

When a motor nerve twig is cut very 
distally, as about the eye or mouth, result- 
ing in a small patch of paralyzed muscles, 
excision of the scar followed by a good 
coaptation of the severed edges of the 
muscle plane will result in some degree 
of reactivation of the paralyzed patch 
of muscle, as the peripheral branches of 
the nerve have a tendency to regenerate. 

Bunnell concludes that, nerve tissue 
should be sutured to prevent contracture 
when used as a graft. Nerve tissue con- 
tracts just as skin contracts when cut. 
This phenomenon is true of all soft tissues, 
particularly when they are sectioned in 
VIVO. 


RESUME 


In retrospect, duct injuries have, for 
the most part, been considered quite 
separately with respect to methods of 
repair and these usually have been em- 
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phasized under two headings: (1) the 
immediate repair, and (2) repair of the 
duct with existing fistulas. With reference 
to the seventh nerve peripheral injuries 
these, too, have been considered for 
the most part as separate entities, notably 
by Furstenberg and Bunnell. 

With reference to Butler and Guinan’s 
article in 1933, it is apparent that the 
catheter obstructed the lumen and it is 
quite possible that a fistulous opening 
alongside of the ostium was responsible 
for the successful repair of the wound 
inasmuch as no mention is made of the 
observation that secretion was coming 
from the ostium. No mention is made 
of nerve injury or repair and it is possible 
that the horizontal wound in their case 
did not sever the nerve branches as is so 
common in the vertical wounds. Dr. T. G. 
Blocker recently stated that in the maxillo- 
facial injuries in World War 11 involving 
the parotid duct, the ducts were repaired 
by conversion into internal fistula and 
peripheral facial nerve branches nearly 
always regenerated spontaneously. 

In all the above case reports no mention 
had been made of the study of the tributary 
distribution to the parotid duct with 
lipiodol and x-ray. 

It is the contention of the author that, 
while many cases of separate injury of the 
duct and facial nerve exist in consequence 
of injuries of a type, it is more than 
likely that if parotid duct injury exists 
peripheral nerve injury is also present 
and vice versa. If a lacerating, penetrating 
or avulsion injury involves the parotid 
duct, the buccal and zygomatic branches 
of the facial nerve will be involved. 

Further from the successful secondary 
repair by primary suture and graft exem- 
plified in this case, the author believes 
that it is not necessary to convert external 
fistulas into internal fistulas as a method 
of repair, and believes that it is practicable 
to explore, isolate, resect and anastomose 
by primary suture as a method. That is 
better surgery in view of the nerve factors 
present. The author’s case, after pathologi- 
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cal resection and excision forty-three days 
subsequent to the primary injury, was 
successfully repaired despite the existence 
of a 30 mm. dehiscence in the duct proper 
and a 30 mm. dehiscence in the zygomatic 
branch of the facial nerve. The use of an 
indwelling No. 30 alloy steel wire dowel, 
which can be carried out through the cheek 
with no residual evidence of a puncture 
wound externally, creates a new dowel 
material as well as supplying a dowel 
unsurpassed in capillary and surface ten- 
sion factor. The successful repair of the 
above case should nullify the opinions 
of those who elect to extirpate the parotid 
gland or destroy the gland by radiation 
when obstruction or fistulas exist. 

With reference to the nerve injury 
successful repair by suture and inlay 
nerve graft with the use of a Bunnell 
pull-out undulating suture, is a practical 
means of reinervation and regeneration 
of the peripheral branches of the facial 
nerve when involved. Contrary to many 
of the opinions expressed, the nerve 
twigs in the area anterior to the pasotee 
gland measure approximately 1 to 114 mm. 
in diameter and by careful bait and 
inlay grafting successful repairs can be 
obtained. The method used in the author’s 
case in which the dehiscence existed 
was to tie a B silk suture around the 
proximal and distal nerve endings to 
obtain the shortest diameter and a direct 
line continuity between the nerve endings. 
The next step was to resect one of the 
peripheral twigs of the cervicofacial nerve 
branch equal in length to the dehiscent 
area and lay the graft alongside of the 
the silk tract. A Bunnell undulating pull- 
out suture was threaded through the 
distal end of the severed nerve, then 
through the graft and thence through 
the proximal end of the severed nerve. 
The silk link joining the severed ends 
was then removed and the nerve ends 
freshened by section. Where the ap- 
proximation of the cut ends could be 
brought into continuity as in the buccal 
branch by mobilization from the perineural 
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tissues, a similar Bunnell suture was 
utilized to facilitate reinervation. The Bun- 
nell suture is spliced through the central 
part of the nerve graft into the central 
part of the cleanly cut proximal and distal 
traumatized nerves. This method permits 
a short cut in the reinervation and reani- 
mation of the muscles of the face and elim1- 
nates residual paralysis. 

Dr. Paul W. Cohen interpreted the 
x-ray findings of the author’s case after 
lipiodol injections, as a cystic encap- 
sulated swelling most likely an obstruction 
of the duct. Otherwise, an exudation of 
the parotid fluid into the subcutaneous 
tissues would have caused a fistula after 
forty days. It is significant that no injection 
could be made into Stenson’s duct through 
the natural ostium showing that the 
distal end of the duct had been fibrosed. 
An injection of methylene blue had been 
made into the swollen cheek to observe 
the existence of fistula along the path 
of the duct. No elimination of secretion 
by fistula was noted and the cheek con- 
tinued to swell. Frequent aspirations con- 
trolled the swelling; as much as two ounces 
of saliva had been collected in a few 
hours. 

The repair of external parotid fistulas 
by conversion into internal fistulas is an 
obsolete operation requiring no excep- 
tional skill, is not anatomical, and is not 
comparable with surgical principles applied 
in general surgery in which the method of 
repair of fistulas is directed to the restora- 
tion of lumen continuity. Perhaps the 
neglect of parotid duct repairs is based 
upon the existence of six salivary glands 
so that when one gland or duct is put 
out of function only a_ proportionate 
amount of emphasis is placed upon its 
importance. However, the loss of the 
parotid gland, due to extirpation, because 
of obstruction, or atrophy from radiation 
therapy, will cause facial asymmetry and 
this is of paramount importance to the 
plastic surgeon, particularly when there 
is an associated peripheral nerve paralysis. 
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CONCLUSIONS 


1. In surgical injuries, involving the 
parotid duct and facial nerve, primary 
surgery should be instituted. 

2. Primary surgery may not be adequate 
and secondary repair may be delayed 
as in the author’s case as long as forty- 
three to forty-five days or longer if 
fistulas or obstruction exist. 

3. In the presence of obstruction of 
the duct with progressive swelling as in 
our case secondary repair should not be 
delayed beyond forty days unless aspira- 
tion is done as aspiration will reduce 
pressure on the gland and prevent atrophy 


of the latter. 


4. All post-traumatic swelling of the 
parotid gland must be differentiated from 
parotitis and hasty surgery must be 
avoided. 

5. The inability to put more than 
one interrupted suture in small nerve 
twigs suggests the importance of the 
Bunnell splicing suture. In addition neu- 
rotization is not imhibited because the 
suture is removed in two weeks. The 
splicing suture makes for better union 
and is not apt to tear out when movements 
of the face are made. 

6. Conservation of the parotid gland, 
despite the presence of an additional gland, 
is paramount in seeking a correct diagnosis 
and cure of the lesions. The preservation 
of the physiological function of the parotid 
gland in traumatic lesions, while difficult 
from the surgical standpoint, many times 
offsets undesirable extirpation and destruc- 
tion by radiotherapy both of which become 
a subterfuge. 

7. The choice of anesthesia is significant 
in the author’s case, a maxillary nerve 
block with sedation provides anesthesia 
for several hours operating with no un- 
desirable consequences to the patient. 
Under general anesthesia, the details of 
meticulous surgery would be difficult. 

8. The use of the steel alloy wire pro- 
vides an anchored dowel of non-absorable 
material, which will not swell and which 
is sterilizable. 
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9. The importance of accurate ana- 
tomical closure by proper suturing cannot 
be too strongly emphasized. Also the 
use of diluted hydrochloric acid to stimu- 
late functional secretion and thereby favor 
decompression of the obstructed gland 
is advised. Postoperatively, following dis- 
charge, the avoidance of drafts and cold 
breezes on the affected side for several 
months is of paramount importance. : 

10. Preoperative consultation and pre- 
operative lipiodol studies and x-rays in 
comparison with the healthy side is 
necessary in all secondary cases. 

11. Postoperative dilatation of the re- 
constructed duct facilitates drainage and 
prevents cicatrization about the suture 
line. This procedure should be instituted 
once weekly for a period of two months 
by the use of a filiform guide. 

12. Postoperative follow-up is the only 
means of establishing the success of the 
operation and this implies the use of 
postoperative lipiodol studies. 

Finally pre- and postoperative photo- 
graphs are an indication of the success 
or failure of the case. Further motion 
picture studies are important in demon- 
strating the flow of the salivary secretion 
from the ostium of Stenson’s duct following 
reconstruction. 
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Ir must be understood that routine wound excision bas no place in facial 
surgery. That same copious blood supply, which in face wounds is often 
responsible for profuse and even dangerous haemorrhage, will often ensure 
the viability of flaps almost completely detached and is responsible for the 
rarity of serious spreading infection. Gas gangrene is unknown. 

From ‘‘Surgery of Modern Warfare” edited by Hamilton Bailey (The 
Williams and Wilkins Company). 


Ss, 
2 
‘ 
Ly 
J 
“3 
: 
? 
= 


LATE REPAIR OF MASSIVE TISSUE DEFECTS BY THE SPLIT 
SKIN-LINED FLAP GRAFT 


W. B. Macomser, M.D.* AND L. R. Rustin, M.pD.f 
ALBANY, NEW YORK NEW YORK, NEW YORK 
HE late repair of massive tissue no subcutaneous tissue. Most often the 


losses with the flap graft method scar epithelium was right over bone, 
presented a different picture from fascia, muscle or tendon. We now had a 


Hudson 


Fic. 1. I[lustration of split skin-lined flap graft. 1, A direct flap 
being raised from the abdominal wall; 2, the graft being con- 
tinued from the donor abdominal site up the raw pedicle. At 
the junction of the flap and donor site of the pedicle a con- 
tinuous suture is placed to keep the split skin in the crevice; 
3, shows the split skin graft on the raw surface of the pedi- 
cle being sutured to the flap of skin contiguous to the 
defect on the hand; 4, the hand rests in a completely 
lined nitch, no raw surface being exposed; 5, the flap lines 
the hand defect. The drawings do not illustrate the pres- 
sure dressings placed on the donor site on the abdomen. 
This is omitted for sake of clarity only. 


the early repair. The wound was now a_ healed, clean wound with all raw surfaces 
depressed, adhered cicatrix which had covered. The problem was to cover this 
been healed by scar tissue with little or type of cicatrix with a thick, fatty pad of 


* Formerly Lieut. Col., M.C., Army of the United States. 
t Formerly Major, M.C., Army of the United States. 
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tissue by a closed method, avoiding con- 
tamination. Lining a flap graft with 
split skin offered the desired method. 

The advantages claimed and proven 
were: (1) Lining all raw surfaces of the 
flap and the donor site provided a closed 
system with no chance of exposure to 
infections. (2) A closed wound system 
allowed for a soft, non-indurated flap 
on the defect which would permit early 
tendon, bone or nerve surgery. (3) A 
closed system prevented serous accumula- 
tions, avoiding frequent dressings, and 
in the case of legs or feet in fixed cast 
positions, avoided the pooling of serous 
discharges in positions inaccessible because 
of the cast. 


TECHNIC 


The donor flap is raised in the same 
manner as described in an earlier paper 
- by the junior author.! The flap is carefully 
inspected for circulation, and when this 
is seen to be adequate, a split skin graft, 
about .025 of an inch is taken from the 
opposite thigh or chest wall, as the case 
may be, and laid over the raw donor site. 
The split skin graft is sutured to this 
site with a continuous, interlocked black 
silk suture. The graft is continued from 
the donor site up the exposed fatty surface 
of the pedicle of the flap. At the junction 
of the flap and the donor site, a continuous 
suture is placed to hold the graft in the 
crevice. The split skin is sutured to the 
edges of the pedicle as far as necessary, 
so that eventually it can be continuous 
distally with a flap of skin adjacent to the 
wound on the recipient site, covering all 
raw surfaces from the defect to the donor 
site. A pressure dressing of a layer of 
xeroform gauze and several layers of 
plain gauze is tied down over the donor 
site with No. ooo nylon sutures. This 
pressure dressing goes up to the junction 
of the flap and donor site. The only 
pressure on the split skin lining the flap 
is a careful packing of gauze behind the 
flap, exerting gentle but moderate pressure. 


When the skin is sutured to the pedicle, © 
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Fic. 2. This photograph illustrates the under sur- 
face of a pedicle to a hand defect. Note how 
complete the lining is from the hand to the 
abdomen. No raw surfaces are exposed. 


it is drawn snugly from side to side so 
that good contact is made. It might be 
said that split skin graft failures on the 
pedicles are rare. 

The defect site is now prepared. All 
of the cicatrices are removed. A narrow 
flap of skin, no wider than 1 cm., is laid 
out in good skin contiguous to the defect 
and on the side of the defect so as to form a 
hinge and the beginning of the lining for the 
raw pedicle. When the hand or foot is 
brought over to the donor site for suturing 
of the flap to the defect, this hinge is 
sutured to the split skin graft coming 
up the pedicle. The suture used is con- 
tinuous No. ooo plain catgut. The flap 
is then sutured to the defect in the usual 
manner. 


POSTOPERATIVE CARE 


Aside from observation and removal 
of sutures, there is no special postoperative 
care. Hand and forearm cases which are 
not placed in plaster have their grafts 
easily exposed, and after the eighth day, 
all the pressure dressings and sutures 
are removed, and the patient can be free 
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Fic. 3. A, illustrates a defect on the foot several months old. Patient has multiple fractures of the malleolus 


with loss of bony substance. He will require a bone graft and stabilization of his malleolus. A good fat pad 
was needed before orthopedic surgery could be performed. B, twenty-seven days later the patient was taken 
out of the cast. This is the dorsal view of the flap. c, the under surface of the flap. The entire pedicle is lined 
as well as the donor site. A few raw spots are present. The closed system called for very few dressings. p, 
the final flap two weeks after the pedicle was severed. The patient is now ready to have his orthopedic 


work. He is a clean case. 


of dressings if completely healed. There 
may be a few spots here and there which 
will require some xeroform dressings for 
several days more. The feet and leg 
cases are not disturbed until the pedicle 
is cut loose, somewhere between the 
twenty-first to the twenty-fifth day. At 
that time, it is noticed that the donor 
site and the pedicle lining are all healed, 
giving the appearance of a tube. All 
dressings and sutures are removed at 
this time and the pedicle is severed. Since 
the donor site is already covered, it is 
simple to revise the pedicle at the donor 
site when it is cut. The recipient site is 
easily revised since we are dealing with 
a healed closed area. 


COMMENT 


We have used this technic for wounds 
of the extremities for over 300 cases. 
Complications are few. The split skin 
graft takes in about 95 per cent of the 
cases. Edge erosion of the graft at the 
donor site is more frequent than at the 
pedicie. There is more work in covering 
the donor site and pedicle at the initial 
operation, but the final revision operation 
is shorter. No large flap on the thigh could 
possibly be lifted without some split skin 
graft to cover the defect left by raising the 
flap. It is far simpler to do the surgery of 
grafting and lining the flap at the first 
stage, obtaining all of the benefits, than to 
do a graft to the donor site at the second 
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stage in an infected site. Skin is the best 
dressing for any wound. 


SUMMARY 


The lining of flap grafts with a split 
skin graft at the initial operation has 
marked advantages and is an improvement 
in technic over the uncovered flaps. The 
advantages proven are: (1) The closed 
system prevents infections; (2) it gives 
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softer non-indurated flaps so that earlier 
bone, nerve or tendon surgery can be 
started; (3) it calls for fewer dressings, 
and (4) used for more than three hundred 
cases of the extremities, the take of the 
grafts on the pedicle has been well over 
Q5 per cent. 
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_ PeEpicep skin grafts may be classified as simple, compound, and lined. 
A simple graft is composed of skin and subcutaneous tissue. A compound 
graft contains skin, subcutaneous tissue, and bone, cartilage, or muscle. A 
lined graft is a simple graft, the under surface of which is covered with 
epithelium by folding the pedicle or by applying an Ollier-Thiersch graft. 
From “Operations of General Surgery’”’ by Thomas G. Orr (The W. B. 


Saunders Company). 
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SURGICAL APPROACH TO THE TIBIAL NERVE BELOW 
THE POPLITEAL FOSSA 


Major AntHony M. DEANGELIs 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HE preparation of this paper was 

prompted by the high percentage 

of tibial nerve lesions below the 
level of the popliteal fossa which reached 
this neurosurgical center (McGuire Gen- 
eral Hospital) without definitive surgery. 
It was observed that the surgery for 
lesions of the tibial nerve in or below 
the calf either was avoided, or if performed, 
was inadequate in many instances. The 
chief reasons for this may be the difficulty 
in obtaining adequate exposure of that 
portion of the nerve located beneath 
the belly of the soleus muscle and the 
inability to obtain sufficient mobilization 
of the nerve necessary to bridge large 
defects. The aim of this paper is directed 
at overcoming both difficulties, and the 
methods outlined offer an anatomical 
approach with minimal injury to the 
structures of the leg. The procedure 
has been employed repeatedly without 
surgical complications and without addi- 
tional impairment of function attributable 
to the extensive exposure. 

The pathology and lesions of the tibial 
nerve are similar to those encountered 
in war injuries of the other peripheral 
nerves. However, interruption of the tibial 
nerve below the popliteal region, although 
usually producing relatively mild motor 
disability, results in sensory loss to the 
plantar surface of the foot. It is this 
anesthetic sole which must be con- 
sidered as the reason for surgery, regardless 
of the fact that the patient is apparently 
not seriously incapacitated. The danger 
of trophic sores and their resistance to 
therapy is well known. It is believed 
that the constant threat to limb and 
life from potential trophic lesions is 
sufficient indication for properly per- 
formed surgery, regardless of how extensive. 


The tibial nerve requires consideration 
at its various levels. These may be divided 
into three portions: (1) The nerve in 
the popliteal space and proximal to the 
soleus; (2) that portion of the nerve in 
the lower third of the leg, and (3) the 
nerve beneath the belly of the soleus 
muscle. 

This first portion of the tibial nerve 
is essentially that situated in the popliteal 
fossa. From this level arise the motor 
branches to the gastrocnemius, popliteus, 
plantaris, soleus and often the origin of 
the branches to the tibialis posterior 
and the flexor hallucis longus and the 
flexor digitorum longus. The tibial com- 
ponent of the sural nerve also begins, 
as a rule, in the popliteal space. 

The skin incision (Fig. 1) is started 
in the midline of the lower posterior 
aspect of the thigh and continued down 
the back of the popliteal space. Curved 
or transverse incisions aimed at facilitating 
closure and to minimize subsequent con- 
tracting scars of the flexor surface have 
been suggested and used, but these must 
be chosen with deliberation and with 
the knowledge that such incisions may 
interfere with proper exposure necessary 
at times to repair the nerve in the depths 
of the wound between the heads of the 
gastrocnemius muscles. 

The fascia extending between the heads 
of the gastrocnemius over the popliteal 
area is incised and the nerve identified 
in the fat of the lateral portion of the fossa. 
The nerve is rather superficial proximally, 
but dips gradually and decidedly as it 
passes to the distal portion of the space. 
The medial aspect of the popliteal fossa 
should be avoided to prevent injury to 
the popliteal vessels. Palpation for pulsa- 
tion is not a safe or reliable method of 
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Biceps femoris 


Peroneal nerve 
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Fic. 1. 1, The skin incisions described in the article are outlined on the posterior 
aspect of the leg and popliteal area. The usual incision is represented by the 
straight line, while the approach planned to avoid flexion contractures is indicated 
by the curved line. 2, The sciatic, peroneal and tibial nerves are shown in relation 
to the muscles about the popliteal fossa. 


recognizing the artery because with the 
patient in a prone position sufficient 
pressure by his weight often dampens 
the pulsation. The common error in 
locating the tibial nerve is to attempt to 
find it too deeply and too far medially. 
If difficulty is encountered, it would be 
wise to pick up the peroneal nerve, always 
palpable without trouble, and to trace 
it back to its junction with the tibial, 
from which point the latter may be dis- 
sected downward. 

In splitting the fascia over the gastroc- 
nemius, care must be exercised in order 
to avoid injuring the sural nerve or its 


component. A practical trick is to button 
hole this fascia and with the finger, the 
nerve may be located and palpated be- 
neath the fascia which it hugs. Once the 
nerve is found, the incision may be ex- 
tended as needed. 

The tibial nerve being identified, the 
loose connective tissue and fat is dis- 
sected away. As one proceeds downward, 
the nerves supplying the two heads of 
the gastrocnemius arise, one on each 
side. The other muscular branches pro- 
gressively are brought into view and are 
identified by tracing them to the muscles 
or by electrical stimulation. 
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Fic. 2. 3, The heads of the gastrocnemius muscle are separated exposing the posterior 
surface of the soleus muscle and the tibial nerve entering the hiatus. 4, The hiatus is 
opened and the soleus muscle is sectioned along its tibial origin as indicated. 


The two heads of the gastrocnemius 
(Fig. 2) may be separated and split 
down to expose the upper portion of the 
origin of the soleus muscle on the tibia, 
interosseous ligament and fibula. 

The tibial nerve gives off the main 
motor branch to the soleus above the 
plantaris tendon and this branch passes 
downward over the plantaris and laterally 
to enter the belly of the soleus. In fact, 
most of the muscular branches at this 
level arise and descend lateral to the 
tibial, therefore simplifying the exposure 
of the nerve as it begins its course down- 


ward to the medial aspect of the leg. 


The second portion of the nerve, in the 
lower one-third of the leg, accompanies 
the posterior tibial vessels located in the 


deep compartment of the posterior group 
of muscles. 

The skin incision is made on the postero- 
medial aspect of the leg above the ankle. 
The incision is anterior to the plane of the 
tendo Achillis. 

The tendo Achillis with the accompany- 
ing plantaris tendon is retracted laterally 
exposing the dense smooth intermuscular 
fascia which divides the posterior leg 
into two distinct and separate muscular 
compartments. This fascia is split longi- 
tudinally and the nerve which is immedi- 
ately beneath this membrane may be 
identified between the tendons of the 
flexor hallicus longus, laterally and flexor 
digitorium longus, medially. 

Mobilization of this nerve is obtained 
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without difficulty by blunt dissection 
with the finger beneath the soleus. In 
many patients, the soleus muscle has a 
very low origin from the tibial shaft 
interfering with proper exposure. This 
thin origin may be sectioned close to 
the bone and reflected laterally as needed. 

The third portion of the nerve is deep 
in the calf under cover of the soleus 
muscle. Its visualization usually requires 
wide exposure and combining the dis- 
sections of the first and second levels 
described above. 

The incision is made as for the first 
portion, but must be carried down on 
the calf with a gradual curve medially. 

An alternate incision is one made in the 
lateral popliteal area, curved medially 
and transversely in the popliteal fold, 
and then downward on the medial posterior 
surface of the calf. 

After the nerve is freed according to 
the method planned for the first portion 
the gastrocnemius is split until it becomes 
tendinous. The muscle is then separated 
from the underlying soleus, particularly 
on the medial aspect exposing the entire 
tibial origin of the muscle. It is also 
necessary to loosen the tendo Achillis 
from the structures in the lower leg; 
its insertion, of course, is left undisturbed. 

The nerve above the soleus is lifted 
by gentle traction, and the hiatus in the 
soleus through which it passes is enlarged. 
As the nerve with its branches is retracted 
laterally, the origin of the muscle is 
sectioned from the posterior line on the 
tibia. The soleus may so be cut at its 
origin for its entire attachment, if neces- 
sary, without damaging its innervation 
or its future function. However, it must be 
realized that for such an exposure of the 
soleus, there must be adequate mobilization 
of the entire gastrocnemius muscle above 
and tendo Achillis below. 

The wound is closed in layers after the 


soleus muscle has been reattached to the 


tibia with interrupted mattress stitches. 
The fascia of the calf is likewise repaired 
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carefully to prevent cutaneous adhesions to 
the muscles and also muscular herniations. 

Such a wide dissection for the tibial 
nerve Is necessary to expose the nerve, 
permit proper surgery and to allow suffi- 
cient mobilization of the nerve for bridging 
large defects. Wide exposure is paramount 
to free the muscular branches which must 
be carefully teased intraneurally from the 
main trunk in order to permit downward 
displacement of the nerve with flexion of 
the knee. The author has successfully em- 
ployed the above procedure to repair, 
without tension, gaps of four and five 
inches. (Cases 1, 11 and vI.) 

In order to avoid the tremendous inci- 
sion outlined above (Fig. 3), it is possible 
in selected cases with lesions of the lower 


tibial nerve to use multiple exposures. If 


sufficient length for repair is impossible by 
simple mobilization, the nerve may be ex- 


‘posed in the popliteal space through a 


separate incision. The branches are freed 
by intraneural dissection and the nerve is 
mobilized behind the knee to allow down- 
ward displacement with flexion of the knee. 
The wound is then closed, the leg is flexed 
and the repair completed in the original 
exposure. Such a procedure, in addition to 
allowing repair, shortens closure and per- 
mits suturing of the wound behind the 
knee while the leg is still extended. 

In these double exposures, the surgeon 
must have complete knowledge of the 
location of all the muscular branches, free- 
ing these gently yet completely, and at no 
time permitting forcible lengthening of 
the tibial nerve at the expense of intact 
motor branches. 

Length obtained by extending the alt 
joint is dangerous and must be prohibited. 
This position may lead to an extended foot 
which resists correction and may require a 
tenotomy or lengthening of the tendo 
Achillis. The position of choice, with refer- 
ence to the ankle, is one of right angles 
and slight inversion. The Iength obtained 
by extending the ankle is too small com- 
pared to the risk of permanently crippling 
the patient. 
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Fic. 3. 1, A single approach is drawn on the medial aspect of the leg. This inci- 


sion is extended on either end as indicated. 2, Incisions “A and B, 


”? indicate 


the double exposure described to facilitate closure and to avoid one con- 
tinuous incision. 3, The muscle relationship of the lower leg, posteriorly, is 
indicated. 4, The tendo Achillis is retracted laterally and the lower portion of 
the tibial region of the soleus muscle is sectioned at the tibia in order to 


visualize the tibial nerve. 


The plaster cast necessary to maintain 
immobilization is not disturbed for four 
to five weeks, at the end of which time the 
leg is gradually extended by its own weight. 
No special apparatus or check splints are 
employed to prevent too rapid straighten- 
ing. This process usually takes about a 
week or ten days. While the leg is in the 
cast, the patient is advised to move his 
toes and to attempt plantar flexion of the 


foot repeatedly in order to maintain tone 
in the muscles of the calf. The author, 
although usually employing non-absorable 
sutures in routine cases, closes the skin 
with plain catgut, either continuous or 
interrupted. This eliminates the removal or 
the windowing of the cast and also the 
need for the removal of stitches, which as 
a rule are quite inaccessible behind the 
acutely flexed knee. 
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The following cases in which the patients 
were operated upon as early as May, 1945, 
were not submitted for publication until 
sufficient time had elapsed to observe the 
results. As yet complete return of function 
is not present or possible, but it is believed 
that adequate evidence of recovery is 
present to indicate continued improve- 
ment, and results comparable to those of 
other nerves. X-rays taken of the operative 
site when the leg was completely extended 
revealed intact suture line in each case. 


CASE REPORTS 


Case 1. The patient, age twenty-three, a 
white male, on December 23, 1944, in Germany, 
sustained a penetrating wound of the right leg, 
middle third. After the usual débridement and 
secondary closures, he was evacuated to the 
Zone of the Interior. 

Preoperative examination revealed complete 
anesthesia of the sole of the foot and in the 
sural distribution. Gastrocnemius and soleus 
action was normal, but no function could be 
elicited in the other muscles supplied by the 
tibial nerve, either in the leg or foot. 

Operation was performed on May 22 1945. 
The tibial nerve was explored and the nerve 
was found completely interrupted in the mid- 
dle one-third of the calf, necessitating resection 
of the entire tibial head of the soleus muscle. 
A 12% cm. gap resulted from the resection of 
the scarred ends. Anastomosis was performed 
with fine tantalum sutures. This patient’s leg 
was kept in flexion for five weeks. 

Postoperatively, although complete recovery 
is not expected for some time, sufficient evi- 
dence is present to indicate continued improve- 
ment. On January 26, 1946, Tinel’s sign was in 
the ball of the foot, having progressed the 
expected rate down the course of the nerve. 
The patient could flex the third, fourth and 
fifth toes, and there are areas of hypesthesia 
on the lateral aspect of the sole, particularly 
near the ball of the foot. Additional return of 
sensation is expected. On February 25, 1946, 
the sole of the foot in front of the heel had 
become paresthetic. 

CasE ut. The patient, age twenty-two, 
a white male, sustained a penetrating wound of 
both thighs and Iegs on December 12, 1944, in 
Germany, with a compound fracture of the 
right tibia, middle third. This patient was 
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transferred to the Zone of the Interior after 
the preliminary train of evacuation. 

Preoperative examination revealed complete 
anesthesia in the sole of the foot and sural dis- 
tribution. Gastrocnemius, soleus and posterior 
tibial functions were grossly normal. No func- 
tion was noted in the remaining muscles in- 
nervated by the tibial nerve in the leg and foot. 

This patient was operated upon May 24, 
1945, and after section of the tibial head of the 
soleus, the completely severed nerve was found 
in the callous of the fracture. Resection of the 
ends resulted in a gap of 10 cm. The nerve was 
repaired with fine tantalum wire. This patient’s 
leg was kept in flexion for five weeks. 

This patient, likewise, has not been observed 
sufficiently to evaluate the final results, but on 
January 23, 1946, there was a patchy return of 
sensation in the sole of the foot with flexion 
of the toes. Tinel’s sign is in the sole of the 
foot medially, and in view of the partial sen- 
sory recovery and the progressive Tinel from 
the mid-leg, the prognosis in this case is good. 
On February 25, 1946, there was hypesthesia of 
the entire arch of the foot with almost normal 
sensation of the sural distribution. The heel 
has become paresthetic. 

Case ul. This soldier, age twenty-seven, 
sustained a penetrating wound of the right 
leg, lower one-third, with fracture of the fibula 
in February, 1945. On April 11, 1945, a neuror- 
rhaphy was attempted through a small incision, 
overseas. 

Preoperative examination revealed anes- 
thesia of the sole of the foot with function of 
the soleus and gastrocnemius muscles. No 
function was present in the other muscles 
supplied by the tibial in the leg and foot. 
Tinel’s sign seemed to be fixed at the site of 
injury. 

On September 13, 1945, the patient was 
operated. In addition to the exploratory inci- 
sion, a second incision was made behind the 
knee in order to mobilize the nerve and its 
branches, after method described above, and a 
gap of 4 cm. was overcome and repaired with 
fine tantalum wire. This patient was kept in 
plaster cast for five weeks. 

On February 13, 1946, the anesthesia of the 
sole of the foot for the most part was replaced 
by hypesthesia with the exception of the region 
of the great toe and the first metatarsal head. 
There was some plantar flexion of the toes. 

Case 1v. This patient, a white male, age 
twenty-five, sustained a perforating wound, 
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middle one-third left leg with fracture of 
fibula, on February 3, 1945. 

Preoperative examination revealed complete 
sensory loss in the sole of foot and hypesthesia 
in the sural distribution. There was no function 
in the gastrocnemius, soleus and tibialis pos- 
terior. No other muscles supplied by the tibial 
showed evidence of function. 

On October 19, 1945, through a wide explora- 
tion described above with resection of the 
soleus, the tibial nerve was explored. Excessive 
bleeding associated with marked vascularity of 
the area was encountered and it was believed 
that extensive mobilization of the nerve might 
produce interference with the vascular supply of 
the leg. Hence, a bulbar anastomosis was per- 
formed and the wound was closed. The patient 
was placed in a cast with the knee in flexion 
for about three weeks, after which his leg was 
allowed to extend. On November 21, 1945, the 
wound was re-opened and a 8 cm. gap resulted 
after excision of scarred nerve, which was 
repaired with tantalum wire and the patient 
was again immobilized for five weeks. 

On February 24, 1946, Tinel’s sign was 19 cm. 
below the area of repair. 

Case v. On January 2, 1945, in Belgium, 
this patient, a white male, age twenty-two sus- 
tained a perforating wound in the right leg 
above the ankle with a compound fracture of 
tibia and fibula. On August 15, 1945, askin 
graft was applied to the unhealed sores of the 
leg. 

Pre-operative examination revealed partial 
ankylosis of ankle, anesthesia in the entire sole 
of the foot with paralysis of the intrinsic mus- 
cles of the foot. 

On December 6, 1945, the leg was operated 
upon after the method described above, with 
a secondary incision behind the knee to 
mobilize the nerve and its branches and a 
9 cm. gap was closed with fine tantalum wire. 

On February 20, 1946, Tinel’s sign was 8 
cm. distal to the wound. There was patchy 
return of sensation in the region of the ball of 
the foot, with deep sensation of the entire sole. 

Case vi. On December 6, 1944, in Ger- 
many, this patient, a white male, nineteen 
years of age, sustained a penetrating wound of 
the right lower leg, with fracture of tibia. A 
draining wound and sinus persisted at the time 
of surgery. In view of the persistence of sore in 
the area of injury, this patient had been placed 
on prophylactic series of penicillin pre- and 
postoperatively. 


On December 5, 1945, through a wide incision 
the medial aspect of the lower leg was explored. 
A secondary incision was made in the popliteal 
region and 12 cm. of nerve gap was bridged by 
the procedure. A fine tantalum wire anastomo- 
sis was carried out. This patient was kept in 
a cast for about five weeks. Although the wound 
had been closed completely at the time of sur- 
gery, removal of the cast revealed the presence 
of a large sore at the lower end of the incision 
in the leg. This was treated conservatively for 
several weeks and finally covered with a split 
skin graft on January 23, 1946. 

On February 25, 1946, the grafted area had 
healed completely and a Tinel’s sign elicited 
in the instep. There was hypesthesia of the 
plantar aspect of the toes which was absent 
prior to surgery. This may or may not be the 
result of sensory overlay. 

Case vil. On November 8, 1944, a white 
male, age twenty-two, sustained a perforating 
wound of the lower one-third of the left leg. 
Preoperative examination revealed complete 
sensory loss in the sole of the foot with paralysis 
of the intrinsic muscles of the foot. 

After a stormy convalescence, the patient’s 
infected wounds healed and on April 25, 1945, 
through a medial incision, the tibial nerve was 
explored and repaired. At that time a 3-inch 
gap existed and the repair was done under con- 
siderable tension. A very poor prognosis was 
given because of the undue tautness of the 
anastomosis and because the scarred nerve 
ends had not been completely excised. As was 
expected, the patient showed no evidence of 
improvement, and on November 16, 1945, 
medial exploration with a secondary relaxing 
incision behind the knee was performed. The 
secondary excision of the neuroma resulted in a 
gap of 4 cm. The patient was kept in flexion 
for about five weeks. 

On February 25, 1946, Tinel’s sign had 
descended 5 cm. distal to the repair. No evi- 
dence of sensory return was seen. 

Case vil. (Hospital Register No. MCGH 
6003), age 27, male, white. 

On June 18, 1944, in France, this patient, a 
white male, age twenty-seven, sustained a 
penetrating wound in the lower one-third of 
the right leg with compound fracture of the 
right tibia. On January 23, 1945, and again on 
May 4, 1945, painful cicatrices were excised 
from the region of the 1 injury. 

Preoperative examination revealed that pa- 
tient had complete sensory loss in the sole of 
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the foot. There was no motor paralysis other 
than that of the intrinsic muscles. 

On August 27, 1945, the medial aspect of 
the leg was explored and the nerve found 
completely interrupted. Excision of the neu- 
roma produced a gap of 614 cm. which necessi- 
tated a secondary incision behind the knee for 
mobilization of the nerve and its branches. 
Repair was completed with fine tantalum wire 
and the knee was kept in flexion for five weeks. 

On January 30, 1946, Tinel’s sign had pro- 
gressed to the arch of the foot. No definite 
sensory changes were noted at that time. 

Case 1x. On October 22, 1944, in France, 
the patient, a white male, twenty years of age, 
sustained a perforating wound of the lower 
one-third of the left leg. On October 23, 1944, 
ligation of posterior tibial was done overseas. 

Preoperative examination revealed function 
in the gastrocnemius, soleus and tibialis pos- 
terior, but no other function in the remaining 
muscles supplied by the tibial nerve. There 
was sensory loss in the entire sole of the foot. 

On September 6, 1945, the nerve was ex- 
plored as described above with complete sec- 
tioning of the tibial origin of the soleus. A gap 
of 914 cm. resulted in the excision of the scarred 
nerve ends. Repair was accomplished in the 
usual fashion and the patient was kept in 
flexion for about five weeks. 

On February 6, 1946, there was a patch of 
hypesthesia replacing the anesthesia extending 
from the arch across the ball of the foot, includ- 
ing the second, third and fourth toes. The 
remainder of the sole was paresthetic when 
tapped, indicating probable early return of 
sensation. Motor function was unaltered. 

Case x. On February 12, 1945, in Ger- 
many, this patient, a twenty-five year old 
white male sustained a perforating wound of 
the lower one-third of the right leg. 

Preoperative examination revealed anes- 
thesia of the sole of the foot and heel. There 
was weakness in the flexor of the toes. Re- 
mainder of the muscles were apparently normal. 

On November 9, 1945, through a medial 
incision, the tibial nerve was explored. Sec- 
ondary relaxing incision was performed and a 
4m. gap was repaired with fine tantalum wire. 

On February 9, 1946, there was replacement 
in patches of the anesthesia by hypesthesia, so 
that the entire ball of the foot and instep was 
partially sensitive. Lateral aspect of the foot 
and heel was still anesthetic and gentle tap- 
ping produced paresthesia in this area. Tinel’s 
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sign was diffuse in the sole of the foot. No motor 
changes were noted. 

Case x1. A white male, age twenty-eight, 
sustained perforating wound with fracture of 
astraglus, calcaneus and medial malleolus on 
December 30, 1944, in Belgium. On January 3, 
1945, a screw was placed to hold the malleolar 
fracture. 

Preoperative examination revealed anes- 
thesia of the sole of the foot and paralysis of 
the intrinsic muscles of the foot. 

_ On September 26, 1945, neurorrhaphy was 
performed through an exposure described 
under second portion. No secondary incision 
was necessary in this case as enough mobiliza- 
tion was obtained to overcome a gap of 2 cm. 

On February 1, 1946, there was replacement 
by hypesthesia of the anesthesia in the instep 
and part of the heel with a small area of sen- 
sory return noted in the ball of the foot behind 
the second and third toes. Tinel’s sign had de- 
scended 17 cm. since operation. 

Case xu. On January 1, 1944, this patient, 
a white male, age twenty, sustained a self- 
inflicted accidental gunshot wound, perforating 
the left ankle. On July 25, 1945, a sub- 
astragalar arthodesis was performed. On May 
8, 1945, a neurolysis of the tibial nerve was 
attempted, but no return in function was noted. 
Paralysis of the intrinsic muscles of the foot 
existed with complete sensory loss in the sole 
of the foot with the exception of a portion of 
the heel. 

On November 7, 1945, the nerve was ex- 
plored and 5 cm. of scarred nerve was excised. 
A secondary mobilization incision was neces- 
sary behind the knee. Repair was performed in 
the usual fashion and the knee was placed in a 
plaster cast for five weeks. 

On February 16, 1946, examination revealed 
a decreasing area of anesthesia in the sole of 
the foot, laterally and anteriorly. Tinel’s 
sign was present in the instep. 


SUMMARY 


1. The anatomy and surgical approach 
of the tibial nerve below the popliteal 
fossa is discussed. 

2. Twelve cases, with preliminary fol- 
low-up, are reported in which neuror- 
rhaphy of this portion of the tibial nerve 
had been performed. Nerve defects of as 
much as five inches have been repaired by 
the outlined procedure. 
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CONTINUOUS, VERTICAL MATTRESS SUTURE 


ITS APPLICATION AND USEFULNESS 


J. A. Davis, M.D. 
BROOKLYN, NEW YORK 


N order to justify the introduction of 
another method of suturing the skin 
edges of an operative wound, several 


ence to the interrupted on-end vertical 
mattress suture was made in a paper by 
R. W. Longyear in 1890. A continuous, 


Fic. 1. Cross section of single loop of suture. 


Fic. 2. Suture as seen from above the suture frame. 


prerequisites are necessary. A review of 
the surgical literature should be made to 
determine whether such a method of sutur- 
ing has been used previously. A critical 
enumeration of other methods of skin 
suturing, and a comparative study of pre- 
vious methods with the newer method 
should be done. The introduction of a new 
suture is justifiable, if some of the defects 
of previous methods can be overcome. 

A review of the surgical literature on 
skin suturing indicates that the first refer- 


on-end, vertical mattress stitch was de- 
scribed independently in 1918 by two 
authors; Arthur Edmonds in the Lancet, 
under the heading ‘‘ New Inventions” and 
F. Roberts in this country. The latter 
author states, ‘‘so far as I have been able 
to learn no description of a stitch I am 
using at the Indianapolis City Hospital 
for closing skin wounds has yet been pub- 
lished.” Both of these references contained 
an incomplete description of this stitch. A 
search of the more recent literature shows 
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Davis—Skin Sutures 


American Journal of Surgery 577 


Fic. 4. 


Fic. 3 and 4. Two photographs showing suture in side view. 


no further discussion of this method of 
skin closure. 

The ideal type of skin suture is one which 
will ensure apposition of the skin edges 
without tension. If an operative incision 
divides the skin in a plane at right angles 
to its surface, closure of the wound should 
attempt to restore the continuity by 
approximating the full thickness of the 
incised skin edges. The suture which fulfils 
this purpose should maintain the approxi- 
mation until the normal healing process 
has united the skin edges firmly. When 
union of the skin edges is sufficient to 
preserve approximation, the skin suture 
is no longer necessary and should be 
removed. 

A skin suture should not bind the wound 
edges together tightly and interfere with 
the blood supply necessary for normal 
healing. Rather should the suture be 
placed loosely to compensate for the edema 
which follows operative trauma. The knots 
which anchor the ends of a continuous 
suture, the poimts where a continuous 
suture turns upon itself in making a chain- 
stitch, and the knots of an interrupted 
suture should be a remote as possible from 
the skin edges, for these tend to produce 
distortion when placed in close proximity 
to the incision. 

Although the time required to place any 
type of skin suture is comparatively short, 
nevertheless part of the time required in 
an operation is used for this purpose. It 
would, therefore, be appropriate and help- 
ful to use that type of suture which best 
fulfils its purpose and can be inserted with 


facility. It is generally accepted that a 
continuous suture can be placed more 
rapidly than an interrupted suture, and 
the advantages of a continuous suture were 
recognized as early as 1891. 

A skin suture maintains apposition of 


Fic. 5. Making the first loop of the suture; the 
the arrows show the path of the needle. 
Fic. 6. Making the last loop of the suture; note 
direction of arrows. 

Fic. 7. Cutting suture loops for removal. 
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Fics. 8, 9, 10, 11, 12 and 13. Figure 8 shows the removing of suture loops, two at a time. Figures 9 
to 13 illustrate the technic of removing a suture loop in case of wound abscess, collection of 


serum, etc. 


the skin edges by tension which is greater 
in the plane of the suture than that which 
prevails between the sutures. It follows, 
therefore, that the blood supply in the 
plane of the suture is less than that between 
the sutures. If an interrupted suture main- 
tains adequate approximation in the plane 
of the suture, the skin between the sutures 
must be inadequately approximated. AI- 
though this method of reasoning indicates 
a defect which is common to both inter- 
rupted and continuous sutures, the tension 
in the loops of a continuous suture may be 
more evenly distributed by manipulation 
after the suture has been placed. It is evi- 
dent, therefore, that uniformity of approxi- 
mation is more difficult to obtain with an 
interrupted suture. 


Davis—Skin Sutures 


May, 1947 


The most prevalent objection to a con- 
tinuous suture is its inadequacy in the 
event of wound infection, and under such 
circumstances it is more difficult to drain a 
wound abscess than when an interrupted 
suture is used. However, this difficulty may 
be overcome by the removal of a segment of 
the continuous suture as described in this 
paper. 

The day on which sutures are to be re- 
moved is often a source of unpleasant 
memory to many patients. Sutures which 
are tied tightly and have cut through the 
skin cause considerable pain and tender- 
ness and often, “‘sterile pus” is present. 
Under such circumstances it is difficult to 
find and remove the suture. Some surgical 
texts recommend general anesthesia for 
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the removal of sutures in uncontrollable 
children. A skin suture which is easily re- 
moved should therefore be helpful to the 
surgeon and the patient. 


MECHANICAL FACTORS 


The suture is begun at the end of the in- 
cision farthest from the operating surgeon. 

A straight skin needle passes through 
the everted skin edge at an angle as illus- 
trated in Figures 1 and 5. It emerges on 
the side nearer the surgeon. 

The skin is elevated by traction on the 
two ends of the untied suture and the 
deeper half of the suture loop is completed. 
The knot is tied as far as possible from the 
skin edges. 

The remaining sutures are placed in the 
same manner and a chainstitch is formed 
as illustrated in Figures 2, 3 and 4. 

The last suture is completed by revers- 
ing the motions used in making the first 
stitch. (Fig. 6.) 

The simplest method of tying the end 
knot to complete the suture is as follows: 
the horizontal connecting loop between the 
last two sutures is pulled out and a square 
knot is made by tying the loop and the end 
of the suture together. (Fig. 6.) 

To remove the suture, each loop is cut 
with sharp scissors. (Fig. 7.) The loops 
may be removed two at a time by grasping 
the points where the suture turns upon 
itself. (Fig. 8.) 

When a wound abscess, or a collection 
of serum is present, a segment may be re- 
moved and the suture retied, as illustrated 
in Figures g to 13 inclusive. 

The suture which is presented by this 
paper has the following characteristics: 
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(1) It is a continuous suture, which is 
easily and rapidly placed. (2) It is removed 
by cutting the suture at points which are 
distinctly visible and readily available. 
(3) After cutting the suture, the elasticity 
of the skin loosens the segments, and its 
removal causes minimal discomfort. (4) 
The time required for its removal is ap- 
proximately half that required for removal 
of an interrupted suture having the same 
number of segments. (5) All knots and 
points where the suture turns upon itself 
are remote from the skin edges. (6) When 
wound infection is present, a segment of the 
suture may be removed and the opened 
suture may be retied easily and securely. 
(7) The skin edges are not distorted by the 
suture. (8) The tension of the suture is 
evenly distributed among its segments. 
This suture is suitable for the closure of 
abdominal wounds, and has been devised 
for that purpose. A transparent plastic 
model was designed and used to demon- 
strate the mechanical factors involved. 


The author wishes to thank Dr. Gregory L. 
Robillard of Brooklyn, N. Y., for many valu- 
able suggestions; and Mr. David Lewis of New 
York, N. Y. for his help in the construction of 
the model used to demonstrate this suture. 
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EXPERIENCES WITH PULSATING HEMATOMA 


CoLtoneL WILLIAM C. Beck 
MEDICAL CORPS, ARMY OF THE UNITED STATES 
SAYRE, PENNSYLVANIA 


N a publication in 1943, I have dis- 
cussed the problem of pulsating hema- 
toma from an academic viewpoint. 

Moreover, this article was based on 
experiences derived largely from civilian 
practice. Since this time, having had 
the opportunity of seeing a fairly large 
number of arterial wounds, I find that 
revision of the previously expressed opin- 
ions is indicated. 

It is evident to anyone seeing a large 
number of war casualties, that pulsat- 
ing hematoma (sometimes called false 
aneurysm), is a rather common lesion. 
This is especially true if one is on the alert 
for its appearance. Reports from military 
surgeons that they see only rare cases, 
often emanate from those who occupy a 
stage in the evacuation chain, so that their 
patients after a time are transferred to 
another installation; there the condition 
is discovered and the patient subjected to 
operative intervention. Not infrequently 
one is completely overlooked. One of our 
patients, with multiple wounds was treated 
for a fractured femur by balanced traction 
for seven weeks. At this time a spica cast 
was applied. On the following day he 
suffered a severe hemorrhage from a pulsat- 
ing hematoma of the posterior tibial 
artery on the same leg. At this point he 
had a seemingly insignificant 1 cm. shell 
fragment penetrating wound. 

In my experience one pulsating hema- 
toma is present in approximately every 
500 surgical admissions of wounded and 
sick from an active war theater. At first 
there appeared to be an equal incidence 
between arteriovenous fistulas and pulsat- 
ing hematoma in accordance with Makin’s 
observations in World War I. This, how- 
ever, changed, so that we have seen about 
five hematomas to three fistulas. A rather 
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validated itself, for they actually do 


large percentage of the arteriovenous 
communications are associated with a 
false aneurysmal sac, so that they might 
be considered in the same category as the 
hematomas. 

The term “pulsating hematoma” has 


palpably pulsate in many instances. 

The lower extremity apparently is more 
frequently involved than the upper. The 
posterior tibial artery and the femoral 
artery have been most frequently the site 
of the rupture. The popliteal, brachial, 
subclavian, radial and ulnar arteries are 
next in frequency. Even the small vessels 
have not been immune, for in one patient 
we have found an ulnar arterial hematoma 
in the hand at the level of the deep palmar 
arch. 

Pathology. Three types of arterial in- 
juries are observed: (1) Complete transec- 
tion of the artery; (2) incomplete laceration 
of the artery without injury of the accom- 
panying vein and (3) incomplete laceration 
of the artery and laceration of the accom- 
panying vein. In the first instance, bleeding 
will depend upon the state of the sur- 
rounding tissues. If there is a wide lacer- 
ation of the soft tissues, the patient will 
probably bleed to death. However, certain 
forces attempt to prevent exsanguination; 
the artery retracts, the intima curls up and 
partially obstructs the lumen; the injured 
vessel goes into spasm; as the hemorrhage 
proceeds the systemic blood pressure falls, 
and with the shock reaction all of the blood. 
vessels of the extremities go into spasm. 
Should the soft tissue laceration be a com- 
paratively small one, or so situated to 
tamponade the hemorrhage, clotting will 
take place and the factors mentioned will 
successfully conclude the hemorrhage. Clot- 
ting will then also take place in the 
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Fic. 1. Depicting the artery, vein and nerve. 
The artery is suspended upon two tapes, 
one above and one below the rent. The 


nerve is also suspended on a tape so that 
it may be held free from the dissection. 


lacerated vessel, and a spontaneous cure 
will have taken place. 

If the second possibility has taken place 
(partial arterial rupture without injury to 
the accompanying vein), an entirely differ- 
ent sequence of events takes place. Retrac- 
tion of the artery only widens the rent, 
so that the hemorrhage will be brisk. 
When the systemic blood pressure falls, 
the retractive narrowing and spasm of the 
vessel caliber may slow or stop the bleed- 
ing. The surrounding tissues, usually large 
muscle groups, are then pressed into the 
arterial rent and seal it off. The muscles are 
pressed into the wound both by their 
natural spasm as the result of the injury 
and by the dressings applied by the aid 
of man or surgeon. This condition may 
obtain for varying lengths of time, often 
a week or more, or, in one case that we have 
seen, ten weeks. Clotting does not take 
place, for some blood apparently oozes 
past the obturated rent, and along the 
natural course. There may even be an 
attempt of intimal proliferation upon the 
muscle plug. 

When the muscles, however, are brought 
into action, they move in such a way to 
dislodge the plug over the arterial defect 
and hemorrhage takes place. The amount 
of the hemorrhage is dependent upon the 
surrounding tissues. These are pushed away 
until the pressure within the hematoma is 
equal to the blood pressure. If there is a 
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Fic. 2. Both the artery and the vein have 
been tied, the artery with double ligatures, 
and both have been transected. The vein 
is tied when it contains a clot. Note that 
the arterial ligature is just beneath a 
branch. This is the ideal site of arterial 
ligature. 


vent to the cavity, in the form of an 
external wound which is yet unhealed, 
there will be an external hemorrhage, 
which may be exsanguinating. Usually the 
vent is small, or the wounds through the 
different layers do not correspond and the 
hematoma cavity spreads in all directions 
pushing the surrounding tissues away. In 
this manner it may involve the entire calf 
of the leg, forearm, etc. At the edges of the 
hematoma, there is usually some clotting. 
This is especially true where the different 
muscle layers have been separated, so that 
the irregular prolongations are reduced and 
a smooth rounded cavity results. 

Sencert describes this “like a river in 
flood which, after spreading far and wide, 
gradually withdraws and at a given 
moment settles down into its permanent 
bed.” The surrounding tissues become 
infiltrated with serum and leukocytes and 
form a more or less firm wall for the hema- 
toma, which some have likened to a true 
aneurysmal sac. This sac may even be lined 
with an intima-like structure, but none of 
the other coats of the arterial wall are 
observed. Often it is laminated with an 
onion-peel character. 

The position of the artery with respect 
to this coat is in apposition with the wall. 
In none of the cases seen following war 
wounds, have I observed the artery 
traversing the center of the cavity, as | 
have occasionally seen in civilian cases. 
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Fic. 3. The method of provisional liga- 
ture. A tape is passed beneath the 
artery and a piece of soft rubber tub- 
ing placed upon it. 


The third possibility is that the accom- 
panying vein is injured with the artery, 
neither being completely transected. Should 
the two wounds exactly coincide, it is 
possible that the contracting surrounding 
musculature will press them together and 
they will mutually plug each other. The 
pressure of any extravasation is markedly 
reduced by the fact that the blood readily 
finds its way into the receiving vein so that 
a pressure vent is automatically obtained. 
On the other hand the arterial and venous 
contractility are far different so that direct 
apposition (and the production of an 
arteriovenous fistula) is comparatively 
rarely attained. Therefore, there will be a 
certain amount of extravasation. The 
extravasated blood finds the central end of 
the open vein easy of access and is readily 
taken up. Therefore, the pressure in the 
hematoma cavity is low and the pseudo-sac 
will be small. The edges of the tract are 
soon lined by an intimal proliferation so 
that in this instance there will be an 
arteriovenous fistula with a false aneurys- 
mal sac. I use this term in contradistinc- 
tion to pulsating hematoma, as the pressure 
differences change their therapeutic 
approach. 

Symptoms. The symptoms of pulsating 
hematoma depend upon the location of 
the mass and the associated injuries. 
Usually there is a history of rather severe 
bleeding at the time of the injury. In one 
case a foreign body, in the form of a large 
dressing was found in the wound some 
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Fic. 4. The completed provisional liga- 
ture. The moistened tape is tied over 
the rubber tubing. To release, either a 
scissors may be introduced into the 
tubing, or the tape cut upon the tube 
with the scalpel. 


twenty days after wounding, suggesting 
that there was severe hemorrhage at the 
time of the original débridement. The 
further history may be very undramatic 
until a more or less severe hemorrhage 
takes place one to three weeks or more 
after the original injury. Pain may or may 
not be a prominent feature but usually is. 
In one instance a psychiatric consultation 
was called because no apparent reason for 
pain was observed in a patient who would 
not use his walking cast. Pain frequently 
radiated down the course of a nerve and in 
some a progressive paralysis was noted. 

Most commonly the most pronounced 
symptom is a delayed hemorrhage, which 
calls attention to a large brawny mass. 
This may or may not be fluctuant and the 
overlying skin may be red and shiny giving 
the appearance of an abscess. In two of our 
recent cases, an alert medical officer dis- 
covered a hematoma in what appeared to 
be an obvious abscess. Peripheral ischemia 
may be present. One of our patients had 
been taking Buerger’s exercises for three 
weeks for a supposed frost bite, when an 
abscess was noted in the calf of the leg. 
He was referred to the surgical service for 
care for the abscess when the pulsating 
hematoma was discovered. 

The most typical sign is the systolic 
bruit. This is nearly always audible, al- 
though its exact location must, In some 
instances be carefully sought. Usually it is 
easily heard over the point of maximum 
swelling. If not, auscultation should be 
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carried out proximal to the mass and in all 
parts of the extremity. Only the bell type 
of stethescope should be used. A quiet 
room is an essential. It is not possible to 
hear a faint bruit with a radio blaring in 
the ward. 

In the previous article I said that 
palpable and visible pulsation was rare. 
This is wrong. In many of the cases the 
pulsation is easily visible and is of the 
expansible type. 

Diagnosis. Unfortunately, the diagnosis 
is usually made only after a hemorrhage 
or a large brawny swelling has appeared. 
Were this not the case a hemorrhage might 
often be spared and the extensive swelling 
avoided if surgeons would auscultate every 
wound which has bled profusely at the 
time of injury. Certainly every patient 
with an abscess which appears following 
any injury should be carefully examined 
for the possibility of a pulsating hematoma 
before the inadvertent incision has em- 
barrassed the surgeon. 

The differential diagnosis between a 
pulsating hematoma and an arteriovenous 
fistula with or without a false aneurysm 
may be quite difficult. In the simple fis- 
tulas, there will be no appreciable mass. In 
the false aneurysm type, however, there 
may be a considerable mass, and the exact 
evaluation may be most difficult. When an 
arteriovenous communication exists there 
is frequently a thrill as well as a bruit. This 
is rare in the hematomas. The bruit of the 
arteriovenous fistula is machine-like and 
of a to-and-fro variety, while in the hema- 
tomas it is systolic in timing. Perhaps of 
greatest value is the Branham phenomenon. 
In the arteriovenous connections, there 
will be a marked slowing of the pulse rate 
with compression of the artery proximal 
to the lesion. An x-ray film of the heart 
will also show a marked reduction of the 
size of the cardiac shadow when the vessel 
proximal to the fistula is compressed. 
Major Alfred O. Miller and I have also 
observed a marked change in the roentgen- 
kymogram, which has helped us in the 
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differential diagnosis in at least one 
patient. 

Treatment. Arterial suture at the time 
of the injury would completely avert the 
appearance of pulsating hematomas. This 
will probably never be the case, for in the 
face of even the most modern evacuation 
policy, certain of the arterial wounds will be 
plugged at the time the wound is debrided. 
It was originally my feeling that adequate 
first aid in the form of good compression 
would seal off the artery. This was wrong. 
The only first aid that will prevent the 
appearance of pulsating hematoma is a 
direct operative repair of the injured 
vessel, or its ligation. Some surgeons, dur- 
ing operation for nerve repair have noted 
arteries that were notched and yet intact, 
suggesting that they had sealed off and 
had healed with an ultimate narrowing of 
the artery. On the other hand, far more 
frequently we have observed patients who 
have had ideal first aid, with excellent com- 
pression and complete immobilization for 
associated fractures, give their first ex- 
pression of a pulsating hematoma in a 
severe hemorrhage several weeks after 
wounding. 

We have found little leeway in choosing 
the time for the operative intervention 
once the pulsating hematoma has been 
discovered. Only in one instance did we 
avoid operation. This was a patient who 
had a hematoma of the brachial artery 
caused by a small shell fragment. He had a 
severe hemorrhage ten days after wound- 
ing. A compression bandage was applied. 
Because of an associated jaundice the 
operative intervention was delayed. After 
about ten days more the pain in his arm 
became somewhat relieved and the bruit 
disappeared. Gradually there was absorp- 
tion of the clot. Six weeks after the original 
injury, there was again a small hemorrhage 
as evidenced by an increase in the size of 
the tumefaction and reappearance of the 
bruit. He was watched for an tie: six 
weeks at which time the mass had become 
markedly reduced in size and no bruit was 
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audible. He was evacuated to the zone of 
interior, and so far we have lost track of 
him. He may have had a spontaneous re- 
covery. All of the other cases have required 
operative intervention without much de- 
lay, so that we now believe that operation 
should be carried out as soon as the 
patient’s general condition warrants. This 
is unfortunate as delay would certainly 
enhance the collateral circulation. 

In arteriovenous communications, on the 
other hand, delay in operative interven- 
tion is not as hazardous. Because of the 
low pressure sac, one does not fear second- 
ary hemorrhage. It is beyond the scope of 
this report to delineate the indications for 
early operation in arteriovenous lesions. 
Suffice it to say that fear of hemorrhage is 
not one of them. 

The positioning of the patient on the 
operating table is often quite complicated 
because of the frequently associated frac- 
tures and their many appliances. It is wise 
to have the orthopedic surgeon arrange 
the position on the table so that the least 
damage will result to the fracture. Never- 
theless the demands of exposure must be of 
primary importance. Hemorrhage may be 
severe so that all preparations for blood 
transfusion should be made with at least 
1000 cc. of blood available immediately. 
Usually we see that a venoclysis is started 
before beginning the operation so that 
there will be no delay or difficulty in 
starting this. 

The use of a tourniquet is a great help 
if it is possible to use it properly. I prefer 
the use of a blood pressure cuff, as this can 
be applied or released as the occasion 
demands. If one is dealing with a vessel 
at the root of the limb, it may be impossible 
to use a blood pressure cuff. In such cases an 
ordinary tourniquet is applied but a sterile 
tourniquet is also prepared so that if the 
first is released the surgeon is prepared to 
apply another in the sterile field. Many 
patients will be brought to the operating 
theater with a tourniquet or compression 
bandage in place. This should be adjusted 
to the proper position before draping is 
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started so that no change will be necessary 
when the operation has begun. 

The proper draping of the extremity Is 
Important aiming toward a maximum of 
exposure and maneuverability. We have 
found that the simplest method is circum- 
ferential preparation as though an ampu- 
tation were to be done. This permits 
manipulation of the extremity, as well as 
the application of a sterile tourniquet. 

Preliminary provisional ligation of the 
tributary artery is of some benefit when 
the application of a tourniquet is difficult 
or impossible, as in the root of the limb. 
It should not be expected, however, that 
this will afford adequate or even very 
marked hemostasis. At the root of the 
limb, especially in the thigh, the collateral 
circulation is so rich that a provisional 
ligature of the femoral or iliac artery seems 
to have but little effect in stanching the 
flow of blood. It does help however and 
should be performed. Lt. Colonel Arthur 
Touroff has even suggested a transthoracic 
provisional ligature of the subclavian 
artery. For such a ligature I prefer to use 
a wet tape (such as that commonly em- 
ployed to elevate the cord in a hernior- 
rhaphy). This is passed beneath the 
artery and tied over a small length of soft 
rubber tubing. The use of the rubber 
tubing is advantageous; when the tape is 
to be removed one can slide a scissors into 
the tube and simply cut the tape. It also 
compresses the artery without traumatiz- 
ing it. 

The approach to the hematoma should 
be by the classical exposure of the injured 
artery. I have on several occasions mis- 
takenly used the wound of entrance or exit 
as a guide. This temptation should be 
avoided as the proven incisions will almost 
invariably afford better exposure. It is 
especially true in the case of the posterior 
tibial artery where it is tempting to incise 
directly into the bulge through the belly 
of the muscles. The usual route skirting the 
medial head of the gastrocnemius muscle 
and through the two layers of the soleus 
muscles is by far the more advantageous. 
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A word of caution concerning the 
‘localization of the hematoma may be 
appropriate. In at least three instances I 
have been mistaken in the location of the 
hematoma, when I have made the incision 
at what seemed the bulge of the mass and 
location of the bruit, only to find that the 
artery at this level was intact and the 
tissues only moderately infiltrated with 
blood. The first two I thereupon closed 
under the impression that the diagnosis 
was wrong. Both of these patients had to 
be reoperated and the hematoma was 
found at a more distal level than originally 
anticipated. In the third case I carried the 
dissection distally and came upon the 
hematoma and the injured arterial seg- 
ment. This mislocation of the site of the 
injury can be partially avoided by careful 
preliminary evaluation of the probable 
course of the missile tract. In no instance 
have we diagnosed a pulsating hematoma 
or arteriovenous communication without 
finding one. This prompts the advice that 
the search should be continued, even if 
there is no arterial injury at the expected 
site. 

When one is operating without the 
benefit of a tourniquet, even with a pre- 
liminary ligation of the tributary artery, 
one should be prepared for a massive 
hemorrhage when the blood mass is opened. 
When the site of the hemorrhage, (the 
injured blood vessel) is certain, it may be 
wise to find the artery distal to the point 
of injury as well as to isolate the nerve at 
that point. In other cases, one makes a wide 
incision into the hematoma, scoops out the 
old clot, and rapidly feels for the souce of 
the bleeding by following the stream of the 
blood. Bleeding is controlled by digital 
compression. The vessel is then dissected 
free in the usual manner; the finger is a 
guide to the source of the bleeding, and, 
although it may become rather numb 
during the ensuing dissection, should re- 
main in place until the vessel is secured. 

In no instance have I been able to per- 
form a suture of the artery. This would be 
the ideal method of handling the situation 
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but it is rarely possible because of the 
extensive damage, and the surrounding 
inflammatory reaction both in the artery 
and in the surrounding tissues. Microscopic 
sections reveal a surprising amount of 
arteritis. I have found that the double 
ligature above and below with a moder- 
ately heavy silk is an adequate method of 
control. A transfixion suture has been em- 
ployed in a few cases. The intervening seg- 
ment is then excised. In one or two patients 
I have thought it too difficult to excise the 
arterial segment involved and in these 
have merely cut the artery between liga- 
tures. It is important that the vessel be 
transected even if it is not removed, so 
that it may retract. In every patient we 
have identified the accompanying nerve, 
and in two have performed a nerve suture 
at the same time. 

It cannot be too emphatically stressed 
that both the proximal and the distal side 
of the vessel must be ligated. In one patient 
who had twice been operated upon else- 
where for severe arterial hemorrhage from 
the profunda femoris artery, (with proxi- 
mal ligature of this vessel in continuity) 
we had to reoperate and ligate the distal 
segment. This patient was prepared for 
surgery only with the administration of 
2,000 cc. of whole blood so that the state 
of exsanguination may be imagined. This 
patient had received thirty-four trans- 
fusions before this operation was performed 

After the artery has been secured the 
tourniquet is released. This is important 
for there may be more than one artery in- 
jured and actually there may be two pul- 
sating hematomas caused by the same 
missile. We have seen two such patients, 
one hematoma in the thigh and one in the 
leg with both the anterior and posterior 
tibial arteries injured. When the tourniquet 
is released there is often a considerable 
amount of hemorrhage which is probably 
due in part to the reactive hyperemia. To 
evaluate such bleeding properly it is wise 
to place a pack into the wound and wait 
for five or ten minutes before searching for 
bleeding points. At this time it will usually 
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be found that there are several sub- 
cutaneous veins bleeding and they can be 
secured. If there is continued ooze and the 
source is not easily found, we have found 
that the use of a light pack and a mild 
elastic compression bandage is not in the 
least harmful and does not imperil the 
collateral circulation. The pack should be 
loosely placed into the wound and merely 
acts as an internal splint against which the 
external compression may act. Before this 
pack is placed into the wound or before 
closure we have been frosting the wound 
with sulfa and urea powder. A compression 
dressing is then applied. 

The postoperative care is most im- 
portant. Paravertebral sympathetic block 
is performed as often as is necessary. We 
believe that it is best to postpone this 
until the patient has reacted from his 
anesthetic, although it is tempting to do it 
immediately, especially when there is an 
associated fracture. It may even be advan- 
tageous to employ double external skeletal! 
fixation of the fracture so that such blocks 
can be performed. The foot is routinely 
packed in ice. We have done this with the 
use of several ice bags. A heat cradle is 
placed over the abdomen to stimulate 
reflex vasodilatation. The extremity is 
usually slightly elevated to avoid venous 
congestion. 

It is most important to keep the blood 
in good condition. If the extremity is de- 
prived of 50 per cent of the blood supply, 
and the oxygen carrying capacity of the 
blood is reduced to 50 per cent, then the 
nourishment that the extremity receives 
will be only 25 per cent of normal. There- 
fore, careful hematological appraisal is 
most important. 

When a pack has been used we have 
found, to our profound surprise, that it can 
be left in place for from ten to fourteen 
days without difficulty, and at that time is 
easily removed. Clean granulation tissue 
now lines the entire wound and this 
rapidly closes the often tremendous cavity. 
We have removed the pack under pento- 
thal anesthesia so that, should it become 


necessary, another may be replaced. In 
none of the three occasions when a pack 
has been used, has this been necessary. 

The anticipated complications are gang- 
rene, persistent ischemia with claudication, 
thrombophlebitis and embolism. In only 
two cases have we had any frank gangrene. 
One was a popliteal hematoma, with ex- 
tensive soft tissue and bony damage. The 
gangrene in this patient was only of three 
toes. In the patient referred to above for 
whom the third operation was required to 
ligate the distal segment of the profunda 
femoris artery there was gangrene of the 
toes. At the time of the third operation, 
however, we had found that there was also 
a thrombosis of the superficial femoral 
artery. We have not had the opportunity 
to follow our patients for a sufficiently 
long period to observe whether or not the 
relatively mild ischemia which we have 
observed will be permanent. Lumbar or 
stellate ganglionectomy may be considered, 
if this is the case. It must be remembered, 
however, that we are dealing with a par- 
ticularly favorable age group for arterial 
surgery. It is interesting to speculate what 
will happen to these patients when they 
reach the obliterating arteriosclerotic age. 

We have so far observed neither throm- 
bophlebitis nor pulmonary emboli. This is 
somewhat surprising, as in several patients 
we have found the accompanying vein 
thrombosed. Perhaps our ligature of the 
veins prevented these complications. | 
have had one patient who had a moder- 
ately severe secondary hemorrhage. This 
was found to be from the saphenous vein 
which had been injured at the time of the 
operation. In no case have we had any 
wound infection. This may be due to the 
local and systemic chemotherapy which 
we have routinely carried out. 


SUMMARY AND CONCLUSIONS 


1. Pulsating hematoma is a very fre- 
quent complicating factor of war wounds. 
In many instances they palpably pulsate. 
Their appearance is frequently delayed for 
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several weeks after the original injury. A 
theory for this has been propounded. 

2. The differential diagnosis between 
pulsating hematoma and arteriovenous 
fistula with a false aneurysm has been dis- 
cussed, and the importance of this differen- 
tiation discussed. 

3. Certain factors in the operative technic 
have been discussed including the use of 
the tourniquet, the provisional ligature, the 
management of the patient where these are 
not possible, as well as the treatment of the 
injured artery. 

4. The postoperative care has been re- 
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viewed including the necessity for local 
refrigeration, reflex and paralytic vasodila- 
tation. The utmost importance of keeping 


the blood at its maximum oxygen capacity 
has been stressed. 
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IF Volkmann’s ischemic contracture occurs it should be recognized in 
its early form and treated immediately by incising the fascia of the forearm 
in order to evacuate the underlying hematoma. Special splints should be 
fitted for gradual correction and stretching of contractures. In most in- 
stances radical operations are eventually necessary. 

From ‘Fractures and Dislocations for Practitioners” by Edwin O. 
Geckeler (The Williams and Wilkins Company). 
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METHOD FOR REPAIR OF POSTERIOR TIBIAL NERVE* 


Mayor Frank F. ALLBRITTEN, JR. 


MEDICAL CORPS, ARMY 
PHILADELPHIA, 


N exact atraumatic suture of freshy 
A viable nerve ends without tension 
is the principal aim in the secondary 
repair of a divided peripheral nerve. 
When exposed for secondary suture the 
nerve ends are usually separated by a con- 
siderable distance due to retraction of the 
severed nerve. An additional length of the 
nerve may have been so _ extensively 
damaged that excision of a considerable 
segment will be required before viable 
nerve tissue suitable for suture will be ex- 
posed. When the circumstances of the 
injury and treatment have precluded 
primary nerve suture, closing the defect 
in the continuity of the nerve without 
tension becomes the paramount problem 
of the secondary repair. If the defect is 
overcome by forcefully dragging the nerve 
through the surrounding tissues and rapidly 
stretching the nerve, irreparable disruption 
of the nerve structure in the stretched seg- 
ment occurs. However, a slow increase in 
the length of a peripheral nerve can occur 
without any apparent loss of function. 
This is not uncommonly demonstrated by 
the elongation of a nerve in its circuitous 
route about a tumor. 

Secondary suture of a nerve without ten- 
sion usually requires an extensive exposure 
and transplant of the nerve to a position 
where its route is shortened. Transplanta- 
tion usually includes routing the nerve 
across one or more joints placed in flexion. 
After healing has occurred the slow exten- 
tion of the joint will then be tolerated by 
the nerve. Although stretching of the 
nerve by any means and at any time Is to 
be deplored, practically this must be done 
or the majority of peripheral nerve injuries 
must be regarded as irreparable. Any 
stretching should be minimized by the 
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wide mobilization of the nerve and utiliza- 
tion of the normal elasticity of the greatest 
length of nerve that can be practically 
exposed. 

By taking advantage of wide mobili- 
zation and transplantation most peripheral 
nerves in the upper extremity can be re- 
paired without excess tension. In the 
lower extremity repair has been more 
difficult and particular difficulty has been 
encountered in closing defects in the pos- 
terior tibial nerve in the lower third of the 
leg. 

The posterior tibial nerve is commonly 
injured by direct trauma in warfare and is 
also exposed to injury during operative pro- 
cedures in which hemorrhage from the 
posterior tibial vessels occurs. Profuse and 
rather terrifying bleeding can occur from 
these vessels. They are difficult to expose 
and during attempts to control bleeding 
the nerve may be severely traumatized. 
Injury of the posterior tibial nerve in the 
lower leg is a disabling injury for loss of 
sensation on the plantar surface of the foot 
results. This area is subjected to consider- 
able trauma and temperature change and 
total loss of sensation often ultimately 
results in chronic ulceration of the foot and 
total disability. If sensation sufficient for 
protection can be regained the nerve repair 
should be considered worth while. The 
return of function of small muscles of the 
foot supplied by the nerve is of less im- 
portance than the return of sensation to 
the foot. 

Because of the severe and chronic dis- 
ability resulting from paralysis of the pos- 
terior tibial nerve in the lower third of the 
leg, a method to overcome the extensive 
loss of substance frequently found in this 
nerve was required. Wide exposure of the 


* From the Neurosurgical Section, Ashford General Hospital, White Sulphur Springs, West Virginia. 
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Fic. 1. An incision has been made in the lower 
third of the leg and the posterior tibial nerve 
explored at the site of injury. It has been 
found impossible to close the defect without 
further mobilization of the nerve, the ex- 
tension of the incision on the leg and thigh 
has been marked. 


Fic. 2. The divided nerve ends are exposed. 
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Branches from the proximal end to the plantar 
flexors of the toes and the tibialis posticus mus- 
cle are exposed in preparation for their dissection 
to the level of the popliteal space. The fibrotic 
nerve ends must be excised before suture which 
will increase the defect in the continuity of the 
nerve. 


the motor branches of the nerve to the level of 
the popliteal space. The sensory portion is now 
free to be transplanted away from the skeletal 
plane. 


nerve with flexion of the knee did not give 
sufficient slack in the nerve to close the 
defects often encountered. Full advantage 
of knee flexion could not be gained for the 
nerve was held close to the skeletal plane 
of the leg at the point it passed beneath 
the soleus muscle. Bridging the defect in 
nerves of large diameter by nerve graft 
has not proved to be satisfactory and it 
was thought not advisable to resort to 
this method. 

It was found that a satisfactory end-to- 
end suture without tension could be ac- 
complished by the procedure to be 
described. Defects of 10 to 14 cm. can be 
closed and the nerve ends sutured without 


Fic. 4. The sensory portion of the nerve can be 
seen lying superficial to the opened gastrocne- 
mius muscle. An electrode which has been 
placed on the motor branches to demon- 
strate stimulation will give unimpaired muscle 
contraction. 


tension. The procedure requires an exten- 
sive dissection of the leg, fixation of the 
knee joint in flexion for one month, a pro- 
longed period for regaining extension of 
the knee. In spite of the potential hazards 
of these procedures, it is worth while if 
sensation in the plantar surface of the foot 
is regained. 

An incision is made from the level of the 
medial malleolus over the route of the pos- 
terior tibial nerve on the posterior surface 
of the leg. The site of injury is exposed and 
the extent of the defect determined. If the 
defect between freshened nerve ends is 
more than 6 cm., transplant of the nerve 
should be done. The incision is then ex- 


. 
. Fic. 3. An interfascicular dissection has released = 
i 


Fic. 5. With the knee in a flexed position the 
ends of the portion of the nerve passing to the 
foot now show an overlap. The nerve ends can 
be trimmed and an exact suture accomplished 
without tension. 


tended proximalward medial to the poplit- 
eal space onto the posterior aspect of the 
thigh. (Fig. 1.) The nerve is then isolated 
in the popliteal space and the branches to 
the gastrocnemius and soleus muscles 
exposed. The two heads of the gastrocne- 
mius muscle are separated distally to the 
tendon; this can be done with only slight 
bleeding if the site of separation is accurate. 
The posterior tibial nerve is then exposed 
to its point of passage beneath the arch 
of the soleus muscle. Exposure of the nerve 
beneath the soleus can be accomplished by 
detaching the muscle from its point of 
origin on the tibia or by splitting its fibers. 
Short branches from the posterior tibial 
vessels enter the muscle and are easily 
torn if the muscle is retracted posteriorly 
too vigorously after detachment from the 
tibia. Profuse hemorrhage can occur from 
these vessels, therefore, a deliberate and 
wide exposure should be made in order to 
insure adequate control of hemorrhage if it 
does occur. By splitting the muscle it may 
be necessary to sacrifice the nerve supply 
to its medial third but from the standpoint 
of exposure this method is best. It is 
hazardous to attempt to dissect the nerve 
from beneath it without clear visualization 
of the tibial vessels, otherwise one of their 
branches is almost certain to be torn with 
an ensuing hemorrhage that is difficult to 
control. 
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Fic. 6. Operative incision twelve weeks after 
operation. Prolonged disuse has resulted in 
considerable atrophy of the calf muscles. This 
will disappear as activity increases. 


After the posterior tibial nerve is fully 
exposed the motor branches to the tibialis 
posticus, the flexor hallucis longus and the 
flexor digitorum longus muscles can be 
isolated. (Fig. 2.) The motor branches 
should be separated from the main portion 
of the nerve proximalward to the popliteal 
space in order to obtain sufficient slack in 
these branches to permit the remainder of 
the nerve to slide distally. The separation 
of these branches can be accomplished by 
sharp dissection for they do not join an 
intraneural plexus but maintain their 
integrity as discrete branches as far as the 
popliteal space. (Fig. 3.) The motor 
branches are replaced in the original bed 
of the nerve, the soleus and gastrocnemius 
muscles are closed and the portion of the 
nerve supplying the foot is placed super- 
ficial to these muscles (Fig. 4.) 

It is then found that by flexing the leg on 
the thigh the nerve becomes slack. (Fig. 5.) 
The nerve had been retained close to the 
skeletal plane at the point of passage be- 
neath the soleus muscle and not until it is 
liberated from beneath this point can the 
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nerve be routed through the shortest 
possible distance. It may be necessary to 
separate the branches to the gastrocnemius 
and soleus muscles by an interfascicular 
dissection in order to prevent tension on 
these branches. Interfascicular dissections 
can be accomplished without injury if 
carefully done, for muscle response to elec- 
trical stimulation of the nerve is un- 
changed after completion of the procedure. 

Subsequent to nerve suture flexion of the 
knee is maintained by fixation in a plaster 
cast for four or five weeks. The foot should 
be well padded to eliminate pressure points 
in dennervated areas. Following removal 
of the plaster cast a period of eight weeks 
is usually required to regain extension of 
the knee. (Fig. 6.) 

The defects closed by this procedure 
have been of a magnitude that formerly 
had been considered irreparable. Though 
It appears to be a rather formidable pro- 
cedure it is vindicated if it permits a repair 
of the nerve to be accomplished. In small 
defects this extensive dissection Is not re- 
quired. Therefore, the site of injury should 
be fully exposed and the extent of the 
defect determined before the full incision 
is made. 

In my personal operative procedures 
division of the posterior tibial nerve was 
found in fourteen instances. Eight were 
explored before this method was used. Of 
these the defect was greater than 10 cm. 
in three instances and the nerve was 
thought to be irreparable. The repair in 
many of the others was not a source of 
satisfaction for the knee and ankle were 
positioned in extreme ranges and even then 
did not permit suture of the nerve without 
tension. This was not a good record. Since 
the method described was devised six 
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posterior tibial nerves required suture. All 
were repaired without difficulty and defects 
varying from 8 to 14 cm. were closed with- 
out tension. 


SUMMARY 


Secondary repair of divided peripheral 
nerves usually requires closing an appreci- 
able gap in the continuity of the nerve. 
Such defects can be closed by routing the 
nerve into a more direct course and by 
taking advantage of positioning one or 
more joints. The joint is slowly extended 
to a normal position after healing has 
occurred. 

Injuries to the posterior tibial nerve 
result in anesthesia of the plantar surface 
of the foot. This is a disabling lesion. De- 
fects in the posterior tibial nerve in the 
lower third of the leg are difficult to close. 
A method is described for transplanting 
the sensory portion of the nerve from the 
skeletal plane of the leg, thereby taking 
full advantage of flexion of the knee. It is 
possible to close defects of considerable 
magnitude by this method. 
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SIMPLE TECHNIC OF SUTURING IN GASTROINTESTINAL 
ANASTOMOSES 


HyMAN SNEIERSON, M.D. 
Attending Surgeon, Binghamton City Hospital 


BINGHAMTON, NEW YORK 


surgery there have been a multitude 

of methods of gastrointestinal anas- 
tomoses advocated, each of which has 
been satisfactory in the proper hands. 
Excluding the use of aseptic anastomoses, 
there are essentially no new ways. A 
technic of anastomosis which has been 
used for the past ten years by the writer 
is applied so easily and with such success 
that this report was suggested. It has been 
used in war as well as in civilian surgery. 

“In every intestinal suture certain 
end results are desired; first, by carefully 
and closely applied sutures to effect a 
primary tight closure of the gut lumen; 
second, by a broad apposition of serous 
surfaces to bring about organic union 
as soon as possible; third, to control 
bleeding of the incised intestinal wall; 
and fourth, to approximate neatly the 
cut edges of the mucosa, in order to 
prevent a subsequent cicatricial stenosis. 

“While in most suture procedures the 
two wound edges are properly approxi- 
mated without difficulty, the coaptation of 
the wounds edges by the three-layer 
suture (mucosa, serosa, muscularus) en- 
counters difficulties both in the closure of 
lateral or terminal gastro-intestinal open- 
ings and in the anterior three-layer suture 
in entero-anastomosis, because the mucosa 
has a tendency to evert.”! 

The technic described below obviates 
just the difficulties mentioned without 
requiring the use of special instruments 
or changes in technic. 

Technic. The loops of bowel to be 
anastomosed are first fixed side by side 
either with clamps or stay sutures. A 
serous layer of interrupted silk or cotton 
is inserted extending laterally for about 


Sou the beginning of intestinal 


one-half inch beyond the expected end 
of the anastomotic opening. (Note: The 
artist has not included this stitch for 
reasons of clarity.) The bowel is then 
opened to the desired length and the cut 
edges caught with Allis clamps. A through- 
and-through suture from the mucous 
membrane of one lumen to the mucous 
membrane of the other, including all 
the layers of both walls, is inserted in the 
mid-line. This is tied and a lock stitch 
begun toward either end, taking in all 
layers exactly like the first stitch. This 
may be continued for several stitches 
before inserting the stay sutures as shown 
in Figures 1 and 2. 

Stay Sutures. The stay suture is in- 
serted after grasping the suture edges 
about one inch above the end of the 
anastomotic opening, as shown in Figures 1 
and 2. This is a single mattress suture 
beginning on the mucosa of one lumen 
passing through all layers of both walls 
and then back to the lumen at the point of 
entrance where it is tied and cut. It is 
essential that it be placed anterior to the 
end of the anastomotic opening as that 
is the secret of its value. The suture 
should be inserted about 1 inch from 
the cut edge with the arms about 4 inch 
apart. This apposes serous layer to serous 
layer and will not interfere with the 
continuation of the lock stitch which takes 
in the same area. (If it is held as a stay 
suture it will distort the line of suture 
and will also interfere with the completion 
of the lock stitch.) 

In all entero-anastomoses the stay su- 
tures are inserted about % inch anterior 
to the- angle. (Figs. 1 and 2.) In gastro- 
enterostomy or subtotal gastrectomy due 
to the difference in the thickness of the 
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STay SuTtTuRE 
SuTUuURE 
Lo¢K Srit¢n 
STARTED IN 
CENTER 

Fic. 1. Lock stitch has been inserted and several Fic. 2. Similar to Figure 1 except both stay 
stitches taken; stay suture in place prior to tying. sutures are in place prior to tightening. Posi- 
Cut shows position of stay suture about 4 inch tion of stay sutures in relation to end of 
above end of anastomotic opening and method of incision in bowel is shown. Necessity for 
straightening out line of suture by use of Allis traction prior to insertion of stay sutures is 
clamps on anterior surface. demonstrated by comparing with Figure 1. 


Lock 
ConTINUOUS, 

INVERTING THE 
ANTERIOA MARGINS 


*, 


Fic. 3. Allis clamps removed permitting suture line to fall 
in place. Method of tightening lock stitch in lumen is 
shown. 
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Fic. 4. Graphic illustration of lock stitch as visualized by 
the artist. 


Continuous j 
Su TURE CHANGING 
To To 
InwvBAT ANTERIOR 


MARGINS. ~ 


End of 
Lock SuTURE 


Fic. 5. Cut shows lock stitch completed and method of 
changing to Connell stitch for complete closure. One 
suture has been omitted for clarity. . 


apposing walls, the stay sutures are 


placed at the angle but always on the 
anterior side as indicated in Figures 1 
and 2. 

The cut edges about 1 inch anterior 
to this stitch are then grasped with Allis 
clamps and the line to be sutured straight- 
ened out as shown in Figure 1. The lock 
stitch is then continued until the edge 
of the clamps is reached. On release of 
the Allis clamps the picture presented 
in Figure 3 is seen with the angle com- 
pletely covered over and the end of the 


suture line lying anteriorly and_ well 
toward the mid-line. The appearance 
of the suture line and method of locking 
are shown in Figures 3 and 4. 
This anterior line is continued as far 
as desired and then the other end treated 
in the same way as shown in Figure 2. 
Both stay sutures may be placed at the 
beginning of the lock suturing or one 
end may be completed first. Figure 5 
shows the appearance of the anastomosis 
just prior to the final completion. (The 
artist has omitted the end of one suture 
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for clarity.) The locked “lumen” suture 
cannot be used without causing roughness 
in the final 14 inch of closure and, therefore, 
two or three Connell sutures as shown 
in Figure 5 complete the anastomosis. 
(Note: The writer prefers the use of a 
curved needle instead of the straight 
needle shown in the cuts. It is also his 
custom to tighten each lock stitch himself 
as failure to do so may result in a weak 
spot.) 

At this point, clamps if used, are re- 
moved and the suture line inspected for 
bleeding or weak areas. These are taken 
care of by a few mattress sutures and the 
anastomosis then completed by a con- 
tinuation of the serosal stitch of inter- 
rupted cotton or silk. At the time of 
inspection it will be noted that the serosal 
layer is smooth and that there are no weak 
points in the angles. 

In stomach or large bowel anastomosis 
the writer uses a third seromuscular 
layer of continuous catgut between the 
serous and mucous layers. 
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SUMMARY 


1. A simple technic for intestinal anas- 
tomosis is presented in which a continuous 
lock stitch is used for the mucous layer. 
The use of stay sutures above each angle 
allows this to be inserted with ease. 

2. It obviates the difficulties encoun- 
tered in the closure of lateral or terminal 
gastrointestinal openings and in the an- 
terior three-layer suture in entero-anas- 
tomoses. It is applied easily and requires 
no special instruments and no changes 
from the ordinary technic. 

3. It affects a primary tight closure 
of the gut Iumen, apposes serous surfaces, 
controls bleeding of the incised intestinal 
or stomach wall and approximates neatly 
the cut edges of the mucosa as postulated 
above.} 
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REDUCTION OF RECTAL PROLAPSE 


J. F. Wenzex, M.p. 
Associate Proctologist, St. Mary’s Hospital 
DETROIT, MICHIGAN 


literature reveals a preponderance 
of information on the treatment 


A SEARCH of ten years of American 


PlecenJa/ 


Fore eps 


Fic. 1. Placental forceps with large 
cotton ball, well lubricated with 
jelly. 


of rectal prolapse but little is said relative 
to reduction. Reduction by manual manip- 
ulation and by the index finger covered 
with gauze, cotton or paper is described. 
The method reported in this paper has 
been successful after failure with the 
above methods. 

Recalling the lectures of E. G. Martin 
on the initial phases of rectal prolapse 
(exaggeration of the normal colorectal 
intussusception), it seemed mechanically 
more sound to reduce the prolapse from 
above the ring of constriction rather 
than manipulate the protruding mass from 
below. After the administration of pa- 
paverine gr. 14 intravenously and morphine 


gr. 16 hypodermically, an oval-shaped 
placental forceps with a well lubricated 
ball of cotton was inserted through the 


Fic. 2. Placental forceps in place beyond the ring 
of constriction at angulated sigmoid. 


constricted ring to the angulated portion 
of the sigmoid. The lubrication prevented 
traction on the edematous mucosa at 
the constriction. The reduction occurred 
almost spontaneously without the need 
of force. This experience has been repeated 
IN Six cases. 

The method is of advantage because 
it avoids trauma to the already devitalized 
bowel. The ease of reduction following 
the introduction of the forceps is most 
gratifying. The need of postponing reduc- 
tion until the subsidence of edema by 
the use of hot packs or adrenalin is 
obviated. Gangrenous bowel should not 
be replaced. 

In conclusion, a non-traumatizing meth- 
od for the reduction of rectal prolapse 
is reported. There is probably nothing 
original in this method yet it has not 
become common knowledge. 
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Reports 


GLENARD’S DISEASE (GENERALIZED VISCEROPTOSIS) 
THE IMPORTANCE OF SOME OF ITS COMPLICATIONS 


Puitip -THOREK, M.D. 
CHICAGO, ILLINOIS 


N 1886, Frantz Glénard! published an 
admirable work on the subject of gen- 
eralized visceroptosis as a_ clinical 

entity. Although antedated by Mosler? in 
1866, Glénard discussed the pathology and 
stressed the importance of diagnosis and 
treatment. He pointed out that a prolapsed 
kidney was not a disease in itself, but was 
one aspect of a generalized condition. 
Stiller* considered the condition one of 
congenital origin, and was of the opinion 
that an individual with an enteroptosis also 
had a neurasthenic background. Mathes‘ 
was particularly interested in the mechani- 
cal conditions leading to prolapse, and 
described the so-called “‘enteroptotic ha- 
bitus.”’ Vietor® was of the opinion that 
enteroptosis was the result of an arrest in 
the development of the embryo, hence, a 
reversion to a lower type. Roger Glenard,® 
writing some biographical footnotes and a 
list of his father’s publications, emphasized 
the fact that it was due to his father’s work 
that the right type of abdominal supports 
and corsets were devised. Since the time 
of Glénard! and Stiller,* the literature has 
become quite voluminous, although of 
recent years we have learned that symp- 
toms are not commonly preceded by this 
disease. However, some of its complications 
are very important and serious; this Is par- 
ticularly true of obstruction (e.g., intestine, 
ureter, etc.). The condition has been de- 
scribed under such terms as visceroptosis, 
enteroptosis and splanchnoptosis. Bull’ is 
of the opinion that 25 per cent of civilized 


people have a generalized visceroptosis, but 
only a small number of these have symp- 
toms caused by the condition. He states 
that these patients are melancholic and 
hyposthenic, hence, might have come under 
the diagnosis of nervous dyspepsia or nerv- 
ous gastritis. Moody® examined 1,000 Uni- 
versity of California students without 
history of intestinal trouble or chronic 
constipation, and came to the conclusion 
that abdominal viscera may function re- 
gardless of their position, and that low 
lying viscera should not be considered the 
cause of the disorder. It is because of such 
teachings, that it seems wise to classify 
Glénard’s disease into those cases which 
produce symptoms and those which are 
symptomless. In this modern era of psy- 
chosomatic medicine, many of the symp- 
tom complexes which were previously 
ascribed to Glénard’s disease might be ex- 
plained on a neurogenic basis. This paper, 
however, is not primarily interested with 
the symptoms per se, but rather to em- 
phasize the importance of its possible 
complications. 

Etiology. The condition has been classi- 
fied as either of congenital or acquired 
origin, and a tremendous number of etio- 
logic factors have been named. The cause 
of the disease has been linked to some 
hereditary taint, probably affected by lack 
of physical training or improper diet espe- 
cially vitamin or caloric deficiencies. The 
lack of support from adipose tissue has 
been especially emphasized; the classical 


* From the Department of Surgery, University of Illinois, the Cook County and American Hospitals and the Cook 
County Graduate School of Medicine, Chicago, III. 
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example of which is the loss of retroperi- 
toneal fat seen in wasting diseases and 
resulting in nephroptosis. The relaxed ab- 
dominal wall due to repeated pregnancies 
has been suggested as has ascites or 
the removal of large abdominal tumors. 
Among other causes the following have 
been mentioned: trauma, straining, cough- 
ing, constricting corsets and belts, pressure 
from neighboring tumors, prolonged nerv- 
ous depression, alcohol and lack of exer- 
cise. The true cause or causes still remain 
obscure. 

Symptomatology. As stated, the condi- 
tion in the absence of such a complication 
as obstruction rarely produces symptoms, 
although not infrequently the patient pre- 
sents various complaints, many of which 
appear to be of the psychogenic type. 
Symptoms such as asthenia, tachycardia, 
cold clammy extremities, mental depression 
and anorexia, have been complained of by 
the visceroptotic. Symptoms referable to 
the gastrointestinal tract such as vomiting, 
intestinal stasis and mucus stools have 
been noted. Although the stomach and 
colon may be extremely ptotic, no delayed 
emptying time has been found. Such vague 
complaints as headache and backache have 
been attributed to Glénard’s disease, but 
without adequate explanation. Keeton® 
noticed that when a Rehfuss tube was 
passed and reached the duodenum in a 
visceroptotic individual, nausea, dizziness, 
pressure in the head and even syncope 
resulted. He believed that the nausea re- 
sulted from a motor duodenal dysfunction, 
probably antiperistalsis, and that the other 


sensations should be regarded as a low 


threshold of sensibility which permits 
stimuli from the duodenum to reach the 
nervous system through the autonomic 
nerves and there overflow into the vaso- 
motor center. Other complaints which have 
been attributed to this disease are: low 
blood pressure, muscular rheumatism, mi- 
graine, tinnitus, insomnia, leukorrhea, de- 
layed puberty and menstrual disturbances. 
There are, no doubt, some cases which 


cause symptoms referable to a malplaced 
organ, but these must be demonstrated. 

} Diagnosis. The diagnosis is not difficult 
since a study of the type of individual and 
a physical examination immediately lead 
one to suspect Glénard’s disease. The po- 
sition of the abdominal organs is readily 
discovered by x-ray examination, and a 
flat plate indicates a ptotic kidney, liver 
or spleen. Beilin’ emphasized a fluoro- 
scopic diagnostic sign in which these indi- 
viduals exhibit symptoms on a full stomach 
while in the upright position. These are 
immediately relieved when the abdominal 
wall is elevated manually and the patient 
is placed in the Trendelenburg position. 
ihe diagnosis of visceroptosis per se is in 
itself an easy one, but whether or not the 
ptotic condition of the organ is the cause 
of the symptom complex is another story. 
Again, we repeat that a localized ptosis 
with a specific localized symptom complex 
seems much more convincing than the 
numerous complaints which one might find 
associated with generalized visceroptosis. 


CASE REPORT 


Patient No. 24898 was a thin, white female, 
forty-nine years of age, who was admitted to 
the Cook County Hospital May 16, 1938, 
with a history of severe abdominal pain. She 
stated that she awoke that morning feeling 
well, had her usual small breakfast followed by 
a bowel movement, and went to work. At 
9:30 A.M., she began to have cramping ab- 
dominal pains which were most marked on the 
left side. This was rapidly followed by nausea 
and vomiting; the vomitus consisted of the 
breakfast previously eaten. She took an 
alkaline powder but this was immediately 
vomited. The pains became continuous in 
nature and by 4:00 p.M., the patient took to her 
bed. She was examined by a local physician 
who advised immediate hospitalization. On en- 
trance she had a temperature of 99.6°F., pulse 
of 88, and respiration of 22; her blood pressure 
was 126/86. Physical examination revealed a 
very distended abdomen with the umbilicus 
well above the xiphopubic line. Although 
there was no rebound tenderness there was 
some muscular defense and local tenderness in 
both the left lower and upper quadrants. Ab- 
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Fic. 1. Drawing of conditions found at the operating table. The sigmoid rotated 
180 degrees clock-wise in a groove bounded medially by a tremendously 
elongated splenic pedicle. The position of the spleen in the true pelvis, cov- 
ering the left ovary and tube, should be noted. The stomach, too, was ex- 
tremely ptotic as were all the other organs in this case of Glénard’s disease. 
As soon as the splenic pedicle was severed and the spleen removed, detorsion 
of the twisted sigmoid became possible. The bowel was not viable and had to 


be resected. 


dominal auscultation revealed that the bowel 
sounds were definitely decreased in rate and 
somewhat metallic in quality. A mass about 
the size of a fist was palpable to the left of 
the umbilicus which seemed soft to the touch 
and was exquisitely tender. Rectal examination 
revealed no masses or fecal material on the 
examining gloved finger. At 7:30 P.M., of the 
same evening the patient was sent to fluoro- 
scopy where a definitely distended portion of 
left colon was seen which was filled with gas. 
There was no visible small bowel paralleling 
and no pneumoperitoneum. Barium was given 
per rectum and this was followed to the recto- 
sigmoidal junction where it abruptly stopped. 


The roentgenologist diagnosed a large bowel 
obstruction probably produced by a carcinoma 
of the rectosigmoid. 

The patient was prepared for surgery by 
establishing her fluid, protein and electrolyte 
balance, and under spinal anesthesia was ex- 
plored through a left rectus incision. A large 
gangrenous loop of sigmoid was found which 
had turned 180 degrees clock-wise. (Fig. 1.) 
Attempts at detorsion were impossible since 
the gangrenous segment seemed to be held by a 
band or pedicle which extended from the left 
upper quadrant to the left broad ligament. It 
was difficult to identify this band anatomically. 
Pelvic exploration revealed a spongy soft mass 
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Fic. 3. Same case after reduction of prolapsed 
bowel followed by an end-to-end anastomosis. 


in the region of the left ovary and tube. The 
mass was at first thought to be due to an old 
adnexitis with an encapsulated hematosalpinx. 
The previously described band was firmly 
attached to this mass. On attempting to 
mobilize and remove the mass, a rather ex- 
tensive hemorrhage resulted and closer inspec- 
tion revealed that an ectopic spleen had been 
injured during the attempt at mobilization. 
The band which ran from the pancreatic region 
to the pelvis was then identified as a tremen- 
dously elongated splenic pedicle, containing 
the splenic vessels, which formed a groove in 
which the ptotic and redundant sigmoid be- 
came twisted. This pedicle was severed and 
ligated and the pelvic spleen removed. It was 
then easy’to detort the gangrenous sigmoid, 
but the black bowel was definitely not viable 
and had to be resected. This was accomplished 
by means of a modified Mikulicz exterior- 
ization procedure making an elongated spur 
between the afferent and efferent loops which 
resulted in a double barrel colostomy. Because 
of the poor condition of the patient, it was 
thought best to exteriorize rather than perform 
an anastomosis. The wound was closed in 
layers and following a very stormy course, the 
patient was discharged two months later, with 
a well functioning colostomy. She was told to 
return in six weeks but she returned in six 


years. 


On October 17, 1944, she was readmitted to 
the hospital stating that she had Ied a fairly 
comfortable life, but about one year after 
surgery she noticed some prolapse of the 
colostomy. She was able to replace this, how- 
ever, but as the years went on the prolapse 
seemed to get larger and larger. For the past 
few months she had some difficulty in replacing 
the bowel. The amount of prolapsed mucosa 
greatly increased in size and was not entirely 
reducible. The herniated redundant mass 
had become so large that she had to wrap it 
in a towel and then would go to work in 


- this condition. She had been on a full diet with 


normal stool passages through the prolapsed 
colostomy. Physical examination was essen- 
tially negative with the exception of an ex- 
treme prolapse of the colostomy which almost 
reached the patient’s left knee. (Fig. 2.) She 
was placed on sulfasuxidine, had repeated 
transfusions and was prepared for surgery. She 
was reoperated on November 6, 1944. Under 
spinal anesthesia it was possible to reduce 
the prolapse; a circular incision was made 
around the colostomy and both stomas were 
mobilized. A stricture of the sigmoid was found 
distal to the distal colostomy opening; the 
stricture was cut. The edges of both proximal 
and distal stomas were freshened and an end- 
to-end anastomosis performed using a two- 
layer interrupted cotton technic throughout. 
The patient had a smooth postoperative course 
and was discharged on December 13, 1944, 
with the wound healed and having normal 
bowel movements through the anal orifice. 


(Fig. 3.) 


Treatment. The treatment aims at the 
correction of a localized ptosis. If it can be 
proven that a dropped kidney is the cause 
of a symptom complex, a nephropexy is 
indicated; the same rationale would apply 
to any other ptosed organ. Other than this, 
an attempt should be made to increase the 
patient’s weight, muscle tone and caloric 
and vitamin deficiencies. Some authorities 
have faith in mechanical devices to assist 
in support of the abdominal organs. Physio- 
therapy, massage, graduated exercises and 
the tonic effects of heat and cold all have 
their advocates. Psychotherapy is coming 
to its own in the nervous manifestations 
associated with malnutrition and viscerop- 
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Fic. 2. Same case as Figure 1. Extreme prolapse of colostomy following modi- 
fied Mikulicz procedure for gangrenous sigmoid. The patient failed to return 
as instructed for repair of the colostomy. Instead of returning in six weeks she 
returned six years later with this unusual condition. 
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tosis. In general, the treatment is purely 
symptomatic and empiric unless definite 
localized pathology is found with a given 
syndrome. 


SUMMARY 


Glénard’s disease should be repopular- 
ized because of the complications which 
might arise from it rather than the symp- 
toms with which it has been associated. 
The various torsions with the resulting 
impairment of blood supply should be 
stressed, since these are more likely to occur 
in the presence of elongated mesenteries 
and redundant segments of bowel. In the 
case here reported, a gangrene resulted 
from a volvulus of a redundant sigmoid. 
Another complication is the ectopic posi- 
tion of various organs which might produce 
symptoms or may be of interest in that they 
produce diagnostic difficulties. The tend- 
ency towards prolapse must also be kept in 
mind; in our case the proximal end of a 
double barreled colostomy prolapsed al- 
most to the patient’s knee. Although 
generalized visceroptosis is unassociated 
with symptoms in most instances, it 
nevertheless must be stressed that the 
condition predisposes an individual to im- 
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portant and even urgent complications 
which may require immediate surgical cor- 
rection. The visceroptotic habitus should 
call these facts to the surgeon’s mind so 
that during operative procedures he may 
take this mto account and attempt to 
utilize some prophylactic measures if 


deemed advisable. 


CONCLUSIONS 


1. Symptoms associated with Glénard’s 
disease are not due to the condition itself, 
but rather to its complications. 

2. The most common complications pro- 
ducing symptoms are volvulus, ectopic 
positions of organs and obstructions such 
as those produced by kinking of the ureter, 
bowel etc. 
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MANAGEMENT OF MULTIPLE COMPOUND FACIAL 
WOUNDS CAUSED BY WHIRLING AIRPLANE PROPELLER* 


COMMANDER MICHAEL GuRDIN 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


HIS case report, illustrating the 

management of severe, multiple, com- 

pound facial wounds, is presented 
to outline the care of patients who are the 
unfortunate victims of a now relatively 
rare source of trauma that may be seen 
more often in civilian practice in the 
coming “‘air age,” i.e., wounding by a 
whirling airplane propeller. One’s first 
reaction is to wonder how anyone could 
innocently walk into a whirling propeller; 
yet this is not hard to understand if one 
realizes that in operations on a military 
field the noise prevents one hearing an 
individual plane engine, and the speed 
of the propeller makes seeing it difficult. 
This patient, who is an intelligent aviation 
mechanic with long experience aboard 
a carrier operating in battle areas, was 
keenly alert to the dangers of his job. 
Following this accident he did not re- 
member walking into the propeller, though 
his recollection of events immediately 
prior to the accident was clear. 

The special considerations in the repair 
of facial injuries have previously been 
outlined by the author.* The aims to 
strive for are (1) primary healing of 
the injured tissues without infection; 
(2) preservation of all vital tissue; (3) 
prevention of stitch marks; (4) avoidance 
of secondary surgical scarring by débride- 
ment or badly placed relaxing incisions. 
Débridement in facial injuries must be 
conservative. A few mm. of tissue lost 
from the tip of the nose, the angle of the 
mouth, or the canthus of the eye may 
mean painful and costly subsequent repair, 
permanent disfigurement or both. Not 

* The opinions and views set forth in this article are 


those of the author, and are not to be considered as 
reflecting the policies of the Navy Department. 


1 mm. of potentially viable tissue should 
be sacrificed at the primary repair. Doubt- 
ful tissue should be treated as viable, 
and every attempt should be made to 
conserve it by warm packs, supportive 
dressings and the avoidance of further 
traumatization by tight sutures. 


CASE REPORT 


J.1.C., a white male, twenty-six years of age, 
was an aviation radioman, second class, USNR. . 
On March 29, 1944, this patient, while working 
on an airplane, walked into a whirling propeller 
which struck him across the face and immedi- 
ately rendered him unconscious. First aid was 
administered at the air field, and the patient 
was given 14 gr. morphine and one unit of 
plasma intravenously en route to the U. S. 
Naval Hospital, Oakland. He arrived at this 
hospital two hours after the injury, having 
regained consciousness shortly before arrival. 

Physical examination immediately after 
arrival revealed an acutely injured patient, 
though he was rational and cooperative. The 
axillary temperature was 96°F; pulse 108 per 
minute, full, strong, and regular; respirations 
28 per minute, labored. Color was slightly 
cyanotic. Blood pressure was 102/72. The head 
was swathed in bloody bandages on removal of 
which the following injuries were noted: a 
semi-circular laceration through the left eye- 
brow extended down to and exposed a fracture 
of the frontal bone. The pupils were contracted, 
and the patient complained of blurred vision 
in the left eye. There was a laceration beginning 
on the dorsum of the nose, and extending 
through the right alar, the floor of the right 
nostril, and the right upper lip. The patient 
was edentulous in the upper mouth, and was 
wearing an upper plate which was fractured by 
the accident and had been removed. There was 
a laceration completely through the lower lip 
with disruption of the symphysis of the mandi- 
ble and loss of several teeth. The right arm was 


* From the Division of Plastic Surgery, U. S. Naval Hospital, Oakland, Calif. 
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Fic. 2. B, x-ray of the condyles shows horizontal 
fractures through the base of both condyloid 
processes. 


Fic. 1. Condition of patient on admission. A 
laceration of the left supra-orbital region 
exposes a fracture of the frontal bone. The 
wound of the face extends completely;through 
the right alar, the floor of the nose and the 
upper lip. The wounds of the lower jaw 
extend through the mandible into the floor of 
the mouth with disruption of the symphysis 
mandibulae. 


Fic. 2. c, x-ray of the face and skull reveals: (1) 
fractures of the inner and outer plates of the 
left frontal bone with extension into the medial 


portion of the roof of the orbit; (2) comminuted 


Fic. 2. A. x-ray of the mandible shows severe and depressed fracture of the left infra-orbital 
comminuted fracture throughout anterior ridge; (3) oblique fracture of the right infra- 
portion with considerable loss of bony sub- orbital ridge withextension into the lumen of 


stance on both sides of the symphysis. the right maxillary; sinus. 
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Fic. 3. The acrylic intra-oral splint in place. 
Though the patient was edentulous in the 
upper jaw, satisfactory immobilization was 
obtained. The incisor teeth shown here were 
devitalized and were later extracted, but were 
utilized for immobilization of the lower 
fragments until union occurred. 


Fic. 5. a and B, condition of patient on discharge, following revision of facial scars, and multiple “z 


Fic. 4. Early healed ent. The 
right alar and the vermillion borders of both 
upper and lower lips were notched. The scars 
over the mandible were depressed and were 
densely adhered to the underlying bone. The 
black area on the chin is whiskers growing in a 
deep scar. 


plastics to correct notching and ectropion of the lips. 
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encased in a board splint. On removal of this 
splint a wound was seen over the head of the 
radius. The patient was unable to extend the 
fingers, and had anesthesia over the dorsum of 
the thumb. The other extremities were normal. 

The following immediate treatment was 
given: The wound on the right arm was 
cleansed, dusted with sulfanilamide crystals, 
dressed, and replaced in a padded basket splint. 
The patient was given intravenously 214 Gm. 
of sulfadiazine and two units of blood plasma. 
The wounds of the face were carefully cleansed 
of foreign material, were washed with white 
soap and water, and were irrigated thoroughly 
with sterile saline solution. Under local 
analgesia a conservative débridement was 
performed, bleeding points were carefully 
ligated, and the wound edges were then closed 
accurately with fine dermal sutures. The 
mandible was supported by a Barton type head 
bandage. The patient was experiencing no 
difficulty in respiration, and was conscious and 
cooperative. During the night he vomited 
about 400 cc. of bloody stomach contents. After 
this he slept well, and the following morning 
was conscious and cooperative. He was given 
500 cc. of whole blood and a booster shot of 
tetanus toxoid. 

The following day the general condition was 
improved. A portable x-ray was taken of the 
right arm, and revealed a compound, com- 
minuted fracture of the upper third of the 
right radius with moderate displacement of the 
fragments. X-rays of the head revealed multi- 
ple fractures of the frontal and maxillary bones, 
fractures through the neck of both condyles 
with medial displacement of both condyloid 
processes and a compound, comminuted frac- 
ture of the symphysis of the mandible with loss 
of approximately one inch of bony substance. 
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Eye examination revealed 7/20 vision in the 
left eye with a primary atrophy of the optic 
disk and loss of the lower field of vision. The 
eye consultant felt that this was due either to 
direct trauma or to hemorrhage into the optic 
nerve. 

The patient’s general condition improved 
and by April 16, 1944, both the internal and 
external wounds of the mandible were com- 
pletely healed. A week later under local 
anesthesia the displaced condyles were reduced 
by intraoral manipulation. An intradental 
splint was inserted and wired into place to 
immobilize the jaw. On April 29th, an open 
reduction of the right radius with fixation by 
a bone plate was performed by the orthopedic 
department. 

By July 1st, there was clinical evidence of 
union of the fracture of the symphysis. The 
intradental splint was removed about once 
weekly, cleansed and replaced. The patient 
enjoyed excellent general health. 

On August Ist and again on August 17th, 
cheiloplasty and revisions of the facial scars 
were done. At this time there was x-ray evi- 
dence of bony union of all mandibular fractures. 
The intradental splint was removed, and upper 
and lower dentures were fitted. Eye consulta- 
tion revealed that vision in the left eye had 
improved to 16/20 and continued improve- 
ment was expected. There was firm bony union 
of the fractured radius, but partial loss of 
function of the right hand resulted from paraly- 
sis of the dorsal interosseous nerve. 

On September 22, 1944, the patient was 
returned to limited duty. 


REFERENCE 


Gurpin, Micuaet M. Special considerations in the 
repair of facial injuries. Hawait M. J. 2: March- 


April, 1943. 


> 
‘4 
4 | 
j 
A 


LIGATION OF INFERIOR VENA CAVA FOR SEPTIC 
THROMBOPHLEBITIS* 


GitMAN D. Kirk, M.D. 
COLUMBUS, OHIO 


URGERY of the major vessels of 

the body has received considerable 

impetus in the past few years from 
two main factors. One is the treatment of 
phlebothrombosis by ligation of the fem- 
oral and iliac veins and the inferior 
vena cava. The other is surgery neces- 
sitated by vascular injuries in battle 
casualties. However, there are other reasons 
for surgery of the vessels which occur 
infrequently and whose indications are 
perhaps less clear cut because of com- 
plicating factors in the progress of the 
disease. Septic thrombophlebitis may be 
such a condition. 

Schall reported three cases in which the 
patients were suffering from cavernous 
sinus thrombosis with staphylococcal bac- 
teremia successfully treated by sulfa- 
thiazole and heparin. Lyons had previously 
reported such a case similarly and success- 
fully treated. 

Kern and Berman have reviewed the 


historical development of ligation of the 


inferior vena cava and then reported a 
case of pneumonic thrombophlebitis with 
septicemia, inferior vena caval ligation 
and recovery. 

In Homan’s excellent review of medical 
progress in diseases of the veins he dis- 
cusses some of the problems of thrombo- 
phlebitis which are still in question and 
states clearly that the site of ligation, 
the time of operation, the type of opera- 
tion, as well as the postoperative therapy 
are difficult to decide upon and are not 
clearly settled as yet. O’Neill points out 
the difficulty of locating the exact site 
of a thrombosis and suggests when in 
doubt the highest possible ligation com- 
patible with adequate venous return. 


Bancroft carefully analyzes the difference 
between phlebothrombosis and thrombo- 
phlebitis and emphasizes the different 
incidence of pulmonary emboli in the 
two conditions. Lam and Hooker dis- 
cussed the embolic complications following 
100,000 operations and the types of 
treatment including anticoagulants and 
vein ligations. Gaston and Folsom report 
two cases of ligation of the inferior vena 
cava below the renal veins which effec- 
tively prevented further pulmonary in- 
farction. They gave a detailed discussion of 
the postoperative care which they believe 
is necessary following this procedure. 

Fraser describes a case of ligation of 
the inferior vena cava associated with 
penetrating wounds of the stomach, duo- 
denum, Jung and extremities from which 
the patient recovered. He pointed out 
that a competent collateral circulation 
developed within a month. 


CASE REPORT 


This twenty-eight year old, white soldier 
was wounded in action by enemy sniper bullet 
on May 16, 1945, in Luzon, P.I., sustaining 
severe lacerated wound of right buttock, 
a comminuted compound fracture of the 
right ilium and lacerated wound of the right 
knee. Wounds were débrided and dressed 
and six weeks later he was evacuated to the 
U.S. On arrival examination showed an 
emaciated, bedridden patient with granulating 
wound of the right buttock. X-ray of the 
pelvis showed a detached fragment from the 
anterior superior lip of the acetabulum. On 
July 31st, the patient developed “new” tertian 
malaria for which the usual atabrine therapy 
was instituted. On August 6th, the sinus was 
explored and sequestrectomy of the right ilium 
was performed. Drainage continued so that 


*Formerly Chief of Surgery, Fletcher General Hospital, Army of the United States. 
606 


‘ 
t 
| 
= 


Vor. LXXIII, No. 5 


Kirk—Thrombophlebitis 


American Journal of Surgery 607 


Fic. 1. The black arrow indicates the site of ligation of the 


inferior vena cava. The vein has been opened proximal to 
this showing the thrombus. Note the incision on the right 


lateral thigh. 


resaucerization was done on August 18th and 
September 3rd. On October 29th, a split thick- 
ness graft was applied to the defect in the right 
buttock. His postoperative course was un- 
eventful and the wound healed without further 
surgical intervention. On November 27th, the 
patient left on a convalescent furlough. 

On December 6th, he became suddenly ill 
with severe chill followed by malaise, weakness 
and productive cough with much tenacious 
sputum. He was admitted to this hospital on 
December roth with temperature 98°F., pulse 
76 and respiration 18. Physical examination re- 
vealed dullness, bronchial breath sounds and 
moist rales in the left anterolateral chest 
region. X-ray showed a faint clouding in the 
left lower Iung held. A diagnosis of primary 
atypical pneumonia was made and penicillin 
therapy was instituted. Chest x-ray on Decem- 
ber 21st was normal and the patient was given 
medical clearance and transferred to the 
orthopedic service on December 28th. 

On December 29th the temperature rose to 
102°F. and profuse drainage was present in the 
iliac wound. A firm mass was felt in the right 
pelvis on rectal examination. On January 4, 
1946, exploration of the sinus tract in the right 
ilium was made and some drainage was estab- 
lished. His progress was satisfactory until 
January 20th, when he began to complain of 
pain in the right loin. Urine showed no ab- 
normalities. Pelvic x-rays showed a well healed 
fracture of the inferior portion of the right 
sacroiliac joint with loss of bony substance. 


The x-ray of kidney, ureter and_bladder showed 
nothing abnormal. Intravenous pyelogram 
showed a non-functioning kidney. On February 
5th, there was temperature of 103°F., severe 
pain in the right groin, flexion contracture of 
the right hip, swelling in the right lower quad- 
rant and below the inguinal ligament. It was 
believed the patient probably had a retro- 
peritoneal abscess involving the psoas muscle. 
At this time urine was normal. The red blood 
count was 3.33 M., the hemoglobin 11 Gm. 
and the white blood count 10,400 with 85 per 
cent polymorphonuclears. On February 6th, 
through a high right inguinal incision an 
exploration was done into the retroperitoneal 
region and down to the psoas muscle in the 
groin and nothing was found. The old wound 
was also negative to exploration. 

Following this procedure the patient started 
to run a septic course with chills and fever to 
103°F. daily. On February 6th, blood cultures 
were reported positive for aerobacter cloacae. 
On February 7th, the patient began to develop 
edema of the right thigh which increased in the 
next four days until it involved the scrotum and 
the thigh down tothe knee. Therapy at this time 
consisted of daily blood transfusions, parenteral 
fluids and 200,000 units of penicillin. On 
February goth, streptomycin was obtained and 
started in doses of 1 Gm. per day. On February 
11th, because of extreme edema of the right 
thigh, medial and lateral incisions were made 
in the thigh to relieve the swelling and search 
for possible deep abscess. On February 12th, a 
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Fic. 2. The groove director is in the left renal vein. The 
probe is in the right renal vein. The tissue forceps are 
placed at the site of the ligation. The vein is opened 
showing thrombus well beyond the level of the renal 
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veins. 


paravertebral block was done at the second 
and third lumbar spaces with 10 cc. of 1 per 
cent novocaine at each site. The edema began 
to subside soon after operation and in the next 
few days disappeared entirely. 

The patient continued to run a febrile, septic 
course with chills and positive blood cultures 
with gradual loss of strength and evidence 
of toxemia. Urine remained normal until 
March rst, when it regularly revealed presence 
of albumen (1+) and numerous white blood 
cells. Red blood cells averaged about 4.0 M 
with 14 Gm. hemoglobin. White blood cells 
ranged from 18,000 to 24,000 with 80-90 per 
cent polymorphonuclears. Blood non-protein- 
nitrogen was 24 to 29. Total protein 6.0, 
albumen 3.9, globulin 2.1 and AG ratio 1:8:1. 

On February 28th, it was noted the saphe- 
nous veins and its tributaries were somewhat 
tender and distended. Subsequently the patient 
developed some edema of the left thigh, the 
liver became larger, extending three finger 
breadths below the costal margin; the ab- 
dominal veifs became prominent, but the 
spleen was never felt. 

On March 6th, because the left femoral and 
iliac veins were obviously involved in a septic 
thrombophlebitis and probably the inferior 
vena cava as well, the decision was made to 
ligate the inferior vena cava. This was done on 
March 7th, at which time the patient was 
seriously ill with chills, fever up to 105°F., 
pulse 140, and respiration 30. Following the 
ligation the old incision in the right thigh was 


drained by blunt finger dissection and about 
75 cc. of pus evacuated. 

Following operation the patient developed 
moderate edema of the chest wall and left 
lower extremity and slight edema of the right 
foot. Despite persistently positive blood cul- 
tures for aerobacter cloacae, definite clinical 
improvement was noted for four days with 
slow decrease in temperature levels, improve- 
ment in strength, color and appetite. On 
March 12th, however, the patient became 
cyanotic and dyspneic with bilateral chest rales, 
respirations of 28 and pulse 110 to 140. Urines 
showed persistent albumen (2+) with many 
red blood celis and white blood cells. Other 
laboratory findings were: red blood cells 4.26 
M, hemoglobin 14 Gm., white blood cells 
18,990, 91 per cent polymorphonuclears, icterus 
index 16, hematocrit 45 mm., total proteins 6.4, 
albumen 4.5, globulin 1.9, A/G ratio 2.3:1. 
It was believed that cardiac failure was not 
present since the dyspnea, cyanosis and pul- 
monary edema rapidly disappeared with an 
oxygen tent and reduced fluid intake. Nutrition 
was maintained with plasma, amigen and glu- 
cose. On March 13th, his condition again 
became worse as he became stuporous, semi- 
comatose, with fall in temperature and blood 
pressure and rise in pulse to 150. His condition 
rapidly declined and he died on March 15, 1946. 

An autopsy was performed with the following 
significant findings. There was a large retro- 
peritoneal pelvic abscess on the right side at 
the site of the old wound and the ureter was 
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Fic. 3. A is the site of the abscess in the original wound 
extending posteriorly into the sacral region. B is the 
abscess cavity where the leg was incised medially. c is 
pus which escaped from cavity A when it was opened. 


involved with an inflammatory stricture re- 
sulting in a pyelonephritis. The right iliac and 
femoral veins were solidly filled with old, or- 
ganized, infected thrombus extending down 
into the right thigh which was deeply abscessed 
around the deep and superficial femoral veins. 
The left iliac and femoral veins were also 
solidly involved with a septic thrombus which 
was purulent in character. The thrombus ex- 
tended up into the vena cava and tapered off 
about 5 cm. above the ligature at the end of the 
renal veins. On opening the cranium an exten- 
sive basilar meningitis was present. All these 
foct returned pure cultures of aerobacter 
cloacae. The other organs showed toxic changes 
but were not abscessed except for the right 
kidney which contained multiple miliary 
abscesses. 


COMMENTS .- 


There are several features of this case 
as it progressed which warrant considerable 
thought, including the long proven maxim 
that hindsight is better than foresight. 
Here was a patient convalescing at home 
from a gunshot wound of the right buttock 
and sacrum who suddenly became ill 
with what proved to be primary atypical 
pneumonia. In reviewing the history with 
the patient and the doctors in charge of the 
case at that time there is nothing to 
indicate that this was pulmonary embolus 
and he made a normal recovery from the 


pneumonia. Then, early in January, pos- 
sibly because of the lowered resistance 
from his recent pneumonia, the sinus 
in the right sacral region began to show 
signs of increased activity and drainage. 
On January 4th, the sinus was explored 
to create adequate drainage and the. 
patient’s temperature returned to normal 
and his convalescence continued satis- 
factorily until January 29th. At this 
time he began to complain of pain in the 
right groin and hip. There was some 
induration above the inguinal ligament 
and a slight elevation of temperature. 

On February 5th, there had been con- 
siderable increase in these symptoms and 
he was taken to the operating room 
where a right inguinal incision was made 
and the retroperitoneal region explored, 
including the iliac muscle. Induration 
was present but no abscess and drains 
were placed in the wound. On February 
6th, a blood culture was positive for 
aerobacter cloaca. This organism was 
found in vitro to be resistant to 
sulfonamides and penicillin, but 0.5 micro- 
gram of streptomycin per cc. agar in- 
hibited its growth. He was put on 1 Gm. 
of streptomycin per day. Laboratory tests 
showed that 1 cc. of blood diluted five 
times would inhibit the growth of the 
organism so that the patient was con- 
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sidered to be getting adequate therapy. 
He had no more chills and blood cultures 
were negative, but on February roth, 
he developed marked edema of the right 
thigh and scrotum and on February 11th, 
It was so severe that it was decided to 
operate for two reasons: One was that 
there was a possibility that he had a 
deep abscess of the thigh which, by 
pressure, was impairing the circulation. 
Secondly, it was believed that longitudinal 
incisions would relieve the tension in the 
thigh. We also realized that he probably 
had a thrombophlebitis of the pelvic 
vessels and the right femoral vein but 
did not anticipate a ligation because 
the streptomycin seemed to be quite 
effective. At operation no abscess was 
found, only edema, and the swelling sub- 
sided quite rapidly so that five days 
later the right thigh and leg were back 
to normal size. On February igth, the 
laboratory reported that it now took 
3-0 micrograms per cc. of agar to inhibit 


the bacterial growth and that the blood 


cultures were again positive. In ten days 
the resistance of the organism had in- 
creased six-fold. In spite of this, however, 
the patient seemed to be gaining slightly 
and the temperature was tending to go 
down. On February 22nd, the strep- 
tomycin was increased to 1.5 Gm. and 
he had no more chills. Blood cultures, 
however, were still actively positive. On 
February 28th, March ist and 2nd, his 
temperature had come to a fairly normal 
range. By this time he was draining a 
lot of thick, white, mucilaginous pus 
from the inguinal incision and both thigh 
wounds. On March 3rd, he began to 
complain of pain in the left groin and 
calf and it was believed that he was 
developing a thrombophlebitis of the 
left leg and pelvis. This continued to 
progress and it was agreed that the process 
had probably involved the venous system 
of the left side up to the vena cava and, 
furthermore, that he was too sick to 
survive much more of this septic process. 

A ligation of the inferior vena cava 
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seemed to offer the only prospect of 
slowing this insidious but relentless or- 
ganism. At this time the laboratory 
reported that 40 micrograms per cc. of 
agar were necessary to inhibit its growth. 

The patient was given a spinal anes- 
thetic augmented with sodium pentothal 
for amnesia. The right side was prepared 
after sealing off a draining sinus at the 
anterior superior iliac spine with a col- 
lodion dressing. A right lumbar incision 
was made between the twelfth rib and 
iliac crest, and the dissection carried 
through the Iumbodorsal fascia to the 
peritoneum. The peritoneum was dis- 
sected off the [umbar muscles and the 
ureter located and isolated after some 
difficulty due to the edema and inflamma- 
tion which was present. The dissection 
was continued to the inferior vena cava 
where there was considerable evidence of 
periphlebitis. It felt mushy above its 
bifurcation but the common iliacs could 
not be examined because of the infection 
at the site of the previous operation. The 
vena cava was freed anteriorly and pos- 
teriorly but was difficult to separate 
from the aorta which could be felt but not 
seen. An aneurysm needle was used to 
place one No. 3 braided silk ligature 
which was tied tightly enough to occlude 
but not strangulate the vena cava. A 
second ligature was considered but the 
risk of placing it did not justify its use. 
One rubber drain was inserted down 
to the region of the vein and the peri- 
toneum allowed to drop back into place. 
The wound was closed with No. 0 chromic 
and black silk to the skin. The patient 
left the operating room in good condition 
although his temperature had been 105°F. 
shortly before operation. 

Two days postoperatively there was 
considerable swelling in the left thigh 
and scrotum but very little change in 
the right thigh and leg. There was edema 
of the back, up to the axilla, which reached 
its maximum in four days and began to 
subside so that it had completely dis- 
appeared on the seventh day. However, 
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on March 12th, the patient rather sud- 
denly went into coma from which he did 
not rouse and died on the night of March 
14th. It was believed clinically that the 
patient had developed either a_ toxic 
encephalopathy or a suppurative men- 
ingitis, but in view of the ineffectiveness 
of streptomycin nothing further could 
be done. 

It is interesting to note how many 
transfusions of whole blood were necessary 
to maintain the patient’s red count above 
4 million. In a little over four weeks of 
his acute illness he received seventeen 
transfusions of 500 cc. of whole blood 
as well as other forms of intravenous 
therapy later in the disease in the form of 
plasma and amigen. 

As to the meningitis which was the 
immediate cause of death, a question 
may arise about the use of a spinal anes- 
thetic at the time of the ligation of the 
inferior vena cava. About three weeks 
before his death he had three days of 
headache and stiff neck which cleared up 
and a spinal tap was not considered 
justifiable at that time. After his ligation 
he had five comfortable days with no 
complaints or symptoms suggestive of 
meningitis. On his sixth day postopera- 
tively, he was disturbed mentally, had 
some mild clonic convulsions and soon 
lapsed into a coma from which he never 
recovered. It is our belief that the men- 
ingitis was a direct result of the sep- 
ticemia and not connected with the spinal 
anesthetic. 

The patient received one paravertebral 
block of novocaine on February 12th, 
the day following the incision of the 
thigh and the edema was subsiding so 
rapidly that no more were considered 
necessary. 

The use of heparin was considered 
but it was believed that his chief problem 
was one of a septic thrombus and sep- 
ticemia and that there was little to 
fear from an embolus. 

The organism, aerobacter cloacae, is a 
member of the coliform group com- 
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monly found in soil and water and in- 
digenous to the intestinal tract. It is often 
found as a contaminant especially in 
war wounds but not usually considered 
a serious pyogenic pathogen. However, 
while serving in an active theatre overseas 
we were alarmed on a number of occasions 
by patients developing a serious toxemia 
who had a mixed infection which included 
a heavy contamination of Bacillus proteus. 
This might be explained by the Schwartz- 
man phenomenon. In this case the or- 
ganisms have been obtained in pure 
culture from several foci and were not 
part of a mixed infection. 


SUMMARY 


A case is presented wherein an old 
retropelvic infection became active with 
the organism aerobacter cloacae and con- 
tinued to cause a septic iliofemoral throm- 
bophlebitis of the right side. This was 
temporarily controlled by streptomycin 
but the organism rapidly developed a 
resistance to the drug. The septic throm- 
bophlebitis suddenly spread to the left 
iliofemoral system and the inferior vena 
cava was ligated in an attempt to control 
the septicemia. On the sixth postoperative 
day the patient developed a suppurative 
meningitis with the same organism and 
died two days later. 

Following ligation of the inferior vena 
cava there was moderate edema of both 
thighs, particularly the left and of the 
back up to the shoulder blades which 
reached its maximum degree on the third 
day and subsided to practically normal 
by the eighth day. 

Streptomycin when first administered 
was effective in inhibiting the growth of 
aerobacter cloacae but rapidly lost its 
value. In vitro tests showed: first day, 
0.5 micrograms of streptomycin per cc. of 
agar inhibited growth; eleventh day, 3.0 
micrograms per cc. agar inhibited growth; 
twenty-fifth day, 40.0 micrograms per 
cc. agar inhibited growth, and thirty- 
third day, 500.0 micrograms per cc. agar 
inhibited growth. 
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A deficient circulation of blood accompanies some arteriovenous aneu- 
rysms; the results include general weakness of the limb, early fatigue on 
exertion, and perhaps swelling and pain when the limb is dependent— 
symptoms which resemble those following closure of the main venous chan- 
nels. A special and noteworthy feature is the speed with which the swelling 
disappears after elevation of the affected part. 

From “‘Surgery of Modern Warfare” edited by Hamilton Bailey (The 


Williams and Wilkins Company). 
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MONTEGGIA FRACTURE 
G. J. Curry, M.D. 


Chief, Section for Surgery of Trauma, Hurley Hospital 
FLINT, MICHIGAN 


upper end of the ulna with radial 

head dislocation was first described 
by Monteggia in 1814. Two cases were 
reported and the terminology of “Mon- 
teggia fracture” has been used quite 
universally since. 

J. S. Speed’ stated in 1940, that during 
the previous twelve years thirty-four 
articles on this subject appeared in the 
literature, and only two of them were in 
English. His series of sixty-two is by far 
the largest on record. In another series 
of 257 consecutive fractures of the ulna 
the condition occurred fourteen times, 
representing about 5 per cent. 

The Monteggia fracture may be pro- 
duced by indirect or direct violence, 
the basic reason being that the radius 
and ulna form mutual splints, each bound 
to the other at the top and bottom by 
strong ligaments and attached almost 
throughout by the strong interosseous 
membrane. The ulna fractures and shortens 
thereby putting stress and strain on the 
radial head which dislocates. A dislocated 
radial head should, therefore, be sus- 
pected when there is a fracture of the 
ulnar shaft four to five inches from the 
elbow. Neglect of this observation results 
in a severe disability. The dislocation 
far out-shadows the fractured ulna in 
importance.’ Dislocation of the radial 
head anteriorly is present in the large 
percentage of cases (84 per cent). The 
injury is more often produced by a direct 
blow on the forearm, and the head of 
the radius pulls out of the annular liga- 
ment, which also ruptures. 

The condition occurs in childhood in 
which better results have been obtained, 
compared with frequent failures in adults. 


7. combination of a fracture of the 


Two types of displacement are described: 
(1) The flexion type, rare, and occurring 
in 10 to 14 per cent of cases, in which 
the radial head is dislocated backwards 
and the ulnar fracture angulation is 
in the same direction. (2) Extension 
type, presenting anterior angulation of 
the ulnar fracture site and a radial head 
displacement upwards and outwards. This 
is the common type. 

Many complications have resulted, 1.e., 
non-union of the fracture, mal-reduction 
of the radial head, myositis ossificans, 
ankylosis of the radial-ulnar joint, and 
cross union between the radial and ulnar 
shafts." The angle of the ulnar fracture 
is usually toward the radius, probably 
due to pull of the supinator muscle. 
Dislocation of the radial head may occur 
in fractures of both bones of the forearm 
in the upper third.° 

The management of the Monteggia 
fracture, extension type, is a difficult 
mechanical problem. Early operation is 
recommended, consisting of ulnar plating, 
radial head reduction and orbicular liga- 
ment reconstruction.'* Open reduction 
is done more often in North American 
than in the British clinics. The latter 
claim that repair of the orbicular ligament 
is unnecessary when accurate reduction 
of the radial head is done.’ Manipulation 
of the forearm with fixation at a 45 degree 
flexion angle, in supination, is recom- 
mended when considering the non-opera- 
tive management.‘ This maneuver is more 
successful in children and almost never 
in adults. Fixation in plaster of paris 
should extend over a six to eight weeks’ 
period. Operative management is indicated 
in the non-reducible radial head cases, 
and excision in the old cases has produced 


* From the Fracture Service, Section for Surgery of Trauma, Hurley Hospital, Flint, Michigan. 
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Fic. 1. A typical Monteggia fracture, extension type, with marked 
displacement of the radial head. 


fairly good results. However, the radial 
head should be saved if possible.’ 

There is a strong tendency to the 
recurrence of the deformity and dis- 
location of the radial head, and it seems 
logical to advise primary internal fixation 
for the fractured ulna with reduction 


of the radial head dislocation, and an 
associated reconstruction or repair of 
the orbicular ligament. Some authors” 
oppose early reconstruction of the orbicular 
ligament, stating this can be done two 
to three months later, after the essential 
hematoma has absorbed and the tendency 


Fic. 2. Lateral view taken three years after reduction, internal fixation of the fractured 
ulna and replacement of dislocated radial head. There has been some calcification of 
the reconstructed orbicular ligament. Union is firm at the ulnar fracture site. 

Fic. 3. Same as Figure 2; anterior posterior view. Minimal lateral displacement of the 

radial head is present. 
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to residual myositis ossificans is reduced. 
Excision of the radial head in the old 
cases reduces the tendency to flexion 
block.?, 

In the flexion type, presenting posterior 
angulation at the ulnar fracture site and 
where the radial head is dislocated back- 
wards, reduction is relatively easy by 
manipulation and traction, followed by 
plaster of paris fixation in full extension. 
Operation in this type of case is infre- 
quent. The fixation must be maintained 
until there is solid ulnar union.” 

In the great majority of cases, all 
authors agree that some type of recon- 
struction surgery should be done, directed 
toward internal fixation of the fractured 
ulnar fragments and repair of the ruptured 
orbicular ligament, or replacement thereof 
by the use of fascia lata or the deep 
fascia on the lateral surface of the fore- 
arm. The latter technic has the advantage 
of being able to handle both conditions 
at the same time through the same in- 
cision. With rupture of the orbicular 
ligament, there is nothing to maintain 
reduction at the head of the radius. 
Internal fixation of the ulnar fragments 
and maintenance of reduction of the 
radial head are imperative to obtain the 
maximum function.! 


CASE REPORT 


Mr. L. K., a white male, twenty-five years of 
age, was admitted to Hurley Hospital, Flint, 
Michigan, November 26, 1940, the victim 
of an automobile collision. There were mul- 
tiple injuries involving the left elbow region, 
the left femur and the left foot. There were 
many face and scalp lacerations, and the pa- 
tient was in shock. An immediate examination 
disclosed fractures of the fourth and fifth toes 
and an obvious fracture of the left femur. The 
left elbow showed marked deformity. 

The lacerations were sutured and intensive 
antishock measures were carried out. The 
fractures were splinted and the patient’s gen- 
eral condition did not warrant any further 
definitive investigation or management. Within 
a few hours, however, there was a satisfactory 
response to the preliminary anti-shock meas- 
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Fic. 4. Photograph five years postoperatively, 
showing left upper extremity hanging in ex- 
tension. The forearm is in a neutral position 
with slight flexion. 


ures and x-ray examinations were made of the 
left elbow, left femur and left foot. 

The elbow films showed a fracture at the 
junction of the upper and second quarter of 
the ulna with marked overriding and angula- 
tion, and a severe upward displacement of the 
radial head. The left femur showed a [ong spiral 
oblique fracture with fragmentation, and 
marked displacement in the middle third. 
The fractures in the fourth and fifth toes were 
insignificant. The left lower extremity was 
placed in traction, and evaluation of the multi- 
ple injuries resulted in a decision to take care 
of the left elbow bony pathological condition 
first. 

The patient’s general condition’ was con- 
sidered good enough on November 28th, two 
days following injury, and he was prepared for 
an open reconstruction operation on the left 
elbow. Identification of the ulnar fracture and 
the dislocated radial head was accomplished 
through a curved posterior lateral incision over 
the elbow joint and extending down the fore- 
arm for a distance of six inches.? The ulnar 
fracture showed some comminution and the 
small fragments were removed, inasmuch as 
they had no muscle periosteal attachments. 
Reduction was easily accomplished and main- 
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Fic. 6. Photograph showing satis- 


Fic. 5. Photograph five years postoperatively showing the left 


upper extremity in abduction; residual elbow flexion deformity factory left elbow flexion. 
of about 20 degrees. 
tained by the insertion of a four-screw Vital- A postoperative film showed satisfactory 


lium plate on the lateral surface of the ulna. position at the ulnar fracture site and a com- 
This automatically improved the position of the _ plete reduction of the radial head dislocation. 
dislocated radial head, and with the aid of Progress films taken weekly showed a main- 
digital pressure a complete reduction was tenance of these findings. The plaster dressing 
accomplished. However, the slightest move- was removed at eight weeks and a check film 
ment in any direction produced a redislocation. showed osteogenesis in progress at the ulnar 
The orbicular ligament was completely evulsed. fracture site and a maintenance of the radial 
A strip of the deep fascia from the lateral sur- head reduction. Clinical examination showed a 
face of the forearm three to four inches in normal contour at the elbow with a minimal 
length and one-quarter inch in width was’ degree of active and passive supination and 
liberated, leaving its base intact at approxi- pronation, and a flexion arc of about thirty-five 
mately the level of the radial neck. The free degrees. (It is to be noted that in the mean- 
end was then threaded around the radial neck time, and shortly after the elbow reconstruc- 
and attached to the fixed basilar portion, thus tion, open reduction, fracture assembly and 
producing a sling, so to speak, as well as a_ internal fixation was done for the femoral 
fixation agent against the tendency to recurrent fracture.) A lighter plaster of paris dressing 
dislocation. A satisfactory retention was was again applied to the left upper extremity. as 
secured by this means. The wound was irri- a precautionary measure, and this remained in 
gated with saline solution and closed in layers place for a month. Following removal physio- 
with chromic catgut for the subcutaneous tis- therapy measures were instituted under a 
sue, and cotton for the skin. The left upper competent physiotherapist. There was pro- 
extremity was immobilized in a plaster of paris gressive improvement in all movements. The 
dressing extending from the axilla to the knuckle wound had healed by first intention. 

line, with the forearm at right angles and in Further management of this patient then was 
supination. concentrated upon the femoral fracture, and 


Fic. 7. Photograph showing Fic. 8. Photograph showing minimal 
minimal restriction of prona- restriction of supination of the left 


tion of the left forearm. forearm. 
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coincidently the left elbow disabilities grad- 
ually improved. At five months there was 
almost complete supination and pronation, 
and flexion within ten to fifteen degrees of 
normal, with about the same for extension. 

Clinical examination of the patient made 
March, 1946, showed almost complete flexion 
of the left forearm, minimal restriction of 
supination and pronation, and an extension 
limitation of about ten degrees. The patient 
was conducting his occupation as a skilled 
mechanic. 


COMMENTS 


In this case the radial head dislocation 
was severe and the destroyed orbicular 
ligament was replaced by the use of a seg- 
ment of the pronator fascia, of selected 
length and width. This followed internal 
fixation of the ulnar fragments. The satis- 
factory result obtained indicates the proper 
selection of early operative management. 

Two identical cases in adults have since 
been handled the same way with com- 
paratively good results. Two cases in 
children, one aged six and one aged eight, 
have been satisfactorily handled by mani- 
pulation, radial head reduction, and plaster 
of paris fixation with the forearm supinated 
and in fifty degrees of flexion. Both cases 
gave satisfactory results. In all five cases 


there was a failure to restore full complete 


function. 

In a recent case of long standing, ten 
years, the radial head was excised. The 
indications for excision were localized 
pain and motor disturbances associated 
with the radial nerve. The anteriorly 
displaced radial head exhibited a prominent 
tumor mass and there was some restriction 
of supination and pronation. Forearm 
flexion and extension were off about 10 
degrees. Removal was done through an 
anterior incision and an excellent result 
followed. 
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Osteogenesis at an ulnar fracture site 
is notoriously slow, and indicates protec- 
tion for a long time. In young children the 
orbicular ligament seems to slip back over 
the radial head with greater ease. The 
impression obtained is that following a 
Monteggia fracture complete restoration of 
normal function is a rarity. Satisfactory 
function, however, may be obtained when 
early management is possible, carefully 
selected and painstakingly done. This 
injury presents a major surgical problem 
to the fracture surgeon. 
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SPONTANEOUS SALPINGO-COLIC FISTULA COMPLICATING 


PYOSALPINX* 


Mayor Epmunp J. Croce 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


sidered to be a self-limited disease 

which is best treated in the acute 
phase by rest, the administration of 
chemotherapeutic agents and the applica- 
tion of various forms of heat. The usual 
clinical course is one of gradual subsidence 
of inflammation, and operative inter- 
ference is elected for residuals or late 
complications. Serious complications do, 
however, occur in the acute phase. The 
most common of these is the extension 
of the inflammatory process locally into 
the peritoneal cavity. The rupture of an 
empyema of a tube into the peritoneal 
cavity to form an abscess is not an un- 
common complication. These abscesses are 
most often found in the cul-de-sac or 
depths of the pelvis, and therefore in 
direct relationship with the rectosigmoid, 
iato which they often drain. Resolution 
and healing are thus made possible. The 
narrow and devious channel by which 
the abscess drains into the rectum, being 
lined with inflammatory tissue, ultimately 
heals spontaneously. Should there be 


pyosalpinx is generally con- 


established, however, a direct communica-_ 


tion between the wall of the tube and a 
neighboring viscus, spontaneous closure 
is much less likely to occur. The literature 
is replete with reports of chronic fistulas 
established between a Fallopian tube 
and the vagina, uterus, bladder, rectum 
and even the skin surface. 

A review of the recent literature fails 
to reveal the report of any cases with an 
intestinal fistula above the rectum. It 
was therefore thought to be of interest 
and value to report the following case 
and describe its management. 


CASE REPORT 


A twenty-nine-year old married, colored 
WAC entered the Halloran General Hospital 
June 8, 1944, complaining of lower abdominal 
cramp-like pain and diarrhea of five days’ 
duration, generalized abdominal discomfort 
between cramps, and persistent low back pain 
of a type that she had always experienced 
during menstruation. She was having six to 
eight loose watery stools daily, and had had a 
severe chill on the day following the onset of 
her present episode. She had been febrile for 
the past two days. Catamenia had started at 
eleven years, occurring every twenty-eight 
days, lasting at first only three days, but 
gradually increasing to five to eight days in 
the recent past. Her last menstrual period had 
started on May 25, 1944, lasting eight days. 
Her present illness began, therefore, one day 
following the cessation of menstruation. A 
moderate purulent vaginal discharge had been 
present for about a week before her admission 
to the hospital. She denied any aberration of 
her catamenia. Anorexia and loss of weight 
had been noted for approximately one month. 

Examination revealed an acute and chroni- 
cally ill, young negress some thirty-five pounds 
below normal weight. Physical findings were 
confined to the abdomen and pelvis. There was 
a large tender mass deep in the left lower 
quadrant. There was fullness but no definite 
mass in the right lower qudrant. The cervix 
was smooth but red and there was a thin yel- 
lowish discharge from the os. On pelvic ex- 
amination, the viscera were found to be 
“frozen” with a large tender mass in the left 
adnexal region, a large boggy uterus and thick- 
ening of the right adnexa. It was believed that 
she had a tubo-ovarian abscess. The red cell 
count was 4.01 million; white cell count 14,450. 
A course of intra muscular penicillin was ad- 
ministered with some improvement, her fever 
gradually subsiding from 103°F. to 100°F. On 


* From the Surgical Service, Halloran General Hospital, Staten Island, New York. 
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Fic. 1. Roentgenogram of barium enema demon- 
strating the fistula between sigmoid and left 
Fallopian tube. 


' proctoscopic examination, an intensely red, in- 
durated, canalized segment 5 cm. long was visu- 
alized extending proximally from a point 17 cm. 
above the anus. There was a large amount of 
pus in the lumen of the canal, but neither 
ulceration nor fistulous orifice could be seen. 

On July 19, 1944, a barium enema demon- 
strated a cavity 4 by 5 cm. lying anterior to 
the sigmoid, and communicating with it 
through a narrow channel. (Fig. 1.) 

The patient continued to have three to five 
loose stools daily, and an evening rise in tem- 
perature to 100°F. Pelvic examination now 
revealed a discrete tubo-ovarian mass in each 
adnexal region, larger on the left. Stools con- 
tained neither blood, ova nor parasites. The 
Frei test was negative. It was now believed 
that the patient had a bilateral pyosalpinx, 
and that the left had perforated into the 
sigmoid. A series of Elliott treatments was 
administered from August 26th to October 20, 
1944. During this time, there was gradual 
improvement in general well being and some 
gain in weight. She was now having two stools 
daily. An improvement was also noted on 
pelvic examination. The uterus was about 
normal in size, the right adnexal mass was 
smaller, moveable and non-tender; the left 
adnexal mass was also smaller, spindle-shaped 
and non-tender. 
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Fic. 2. Drawing showing the ostium of the left 
tube after separation from the fistulous orifice 


in the sigmoid. A catheter has been passed 
into each orifice. 


A pelvic operation was performed on Decem- 
ber 7, 1944. The uterus was normal. There was 
an inflammatory mass in each adnexal region 
incorporating tube and ovary. Loops of small 
bowel were extensively adherent to these 
masses. After separating them, it was obvious 
that the sigmoid was firmly adherent to the 
left adnexal mass in an area representing 
the distal end of the tube and that the fistula 
coursed through this adhesion. According to 
the preoperative plan, no further procedure 
was done in the pelvis, but a double-barrelled 
spur type of colostomy was established through 
a small upper rectus incision. The colostomy 
was opened in forty-eight hours. Convalescence 
was essentially uneventful. The isolated distal 
segment was irrigated daily. Proctoscopic 
examination on January 25, 1945, revealed 
marked improvement in the previously in- 
flamed segment, and the internal orifice of the 
fistula was clearly visualized. 

Because of the presence of gram-positive 
cocci and gram-negative rods in the cultures of 
rectal pus, the patient was prepared for fur- 
ther surgery with oral sulfadiazine and intra- 
muscular penicillin. On February 16, 1945, a 
second operation was performed. The fistula, 
as previously determined, was found com- 
municating between the anterior surface of 
the lower sigmoid and the ostium of the left 
tube. (Fig. 2.) The fistula admitted the tip of 
the finger. The mucosa of the tube was directly 
continuous with the mucosa of the bowel, 
exactly as in a surgical anastomosis, without 
intervening scar tissue. Because of this unusual 
pathological accident, it is doubtful that 
spontaneous closure would ever have occurred. 
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The fistulous orifice in the sigmoid was closed 
with two purse-string sutures. The left tubo- 
Ovarian mass was ablated. Postoperatively 
the convalescence was quite uneventful, except 
for slight superficia' separation of the abdom- 
inal wound margins. Pathological examination 
later revealed a non-specific inflammatory dis- 
ease of the tube. The isolated distal segment was 


-again frequently irrigated. The purulent dis- 


charge decreased very gradually and finally 
became mucoid. On May 5, 1945, a proctoscopic 
examination showed a rather normal appear- 
ance of the previously inflamed segment of 
sigmoid. A small polypoid irregularity of the 
mucous membrane alone remained to indicate 
the original site of the orifice. The patient’s 
general condition had improved greatly. Ac- 
cordingly, the colostomy spur was reduced by 
a spur-crushing clamp, and on June 6, 1945, 
the colostomy was closed extraperitoneally. 
Convalescence from this procedure was entirely 
uneventful. Normal and asymptomatic bowel 
habits were restored. On October 5, 1945, an 
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extraperitoneal repair of a fascial defect of her 
lower abdominal wound was done, and she was 
discharged to duty in November, 1945. 

At the time of her discharge, there was still a 
moderate thickening of her right adnexa, but 
her menstrual function was quite normal. Her 
bowel function continued to be normal and she 
had regained her strength and weight. 


SUMMARY 


1. A case is presented of acute bilateral 
pyosalpinx which spontaneously estab- 
lished a chronic fistulous communication 
between the left Fallopian tube and the 
sigmoid colon. 

2. Photographs of the roentgenological 
fins demonstrating the fistula are repro- 
duced. 

3. The operative management for the 
cure of this anomalous accident has been 


described. 
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LIGATION OF THE INFERIOR VENA CAVA 


B..G. P. SHAFIROFF, M.D. 
BROOKLYN, NEW YORK 


IGATION of the inferior vena cava 
is a major surgical procedure, the 
value of which has not been ascer- 

tained fully. It is a subject of considerable 
clinical interest with a history of aban- 
donment and revival of the operation. 
Recently, supportive evidence in favor 
of ligation of the inferior vena cava has 
been presented, especially for throm- 
bophlebitis of the pelvic veins and for 
bilateral venous thrombosis involving the 
femoral and iliac veins.'**4 The following 
case report deal with the latter condition. 


CASE REPORT 


E. B. Twenty-two years of age, was ad- 
mitted to the hospital because of pain in his 
chest and in his right leg. The present illness 
dated back six months at which time the 
patient was operated on for acute appendicitis. 
On the seventh postoperative day he suddenly 
developed chills, fever and pain in his chest. 
For a period of four days thereafter there was 
a marked elevation of temperature ranging up 
to 104°F., cyanosis and leukocytosis. At that 
time, x-rays of his chest were positive for 
multiple areas of infiltration suggestive of 
pulmonary infarction. On the eighteenth post- 
operative day the patient developed severe 
pain and swelling of the left leg below the 
knee with gross clinical signs of involvement 
of the superficial veins. Within twelve days the 
right leg was similarly involved but the swelling 
did not become as marked as in the other leg. 
Therapy consisted first of sulfadiazine and 
oxygen inhalations. Later treatment was 
changed to penicillin and heparin. After three 
months hospitalization the above described 
signs and symptoms subsided and the patient 
was discharged as recovered. 

Three months later, there was a sudden 
onset of pain again in his right lower chest 
associated with chills and fever. This was 
followed in quick succession by tenderness and 
swelling of the right thigh and leg. This re- 
currence resulted in a second hospital admission 


where, for a period of ten days, treatment with 
heparin and sulfonamides was repeated but 
with no significant improvement in his con- 
dition. He was then transferred to Ashburn 
General Hospital for further treatment. 

Physical examination revealed the following: 
Fine rales were audible over the right lower Jung 
with decreased resonance over that area. The 
postoperative McBurney incision was well 
healed. No masses were palpable on abdominal 
examination. There was marked tenderness to 
light pressure over the inguinal region, es- 
pecially over the site of the femoral vessels. 
The right leg was held in acute flexion. Accord- 
ing to the patient, this position only provided 
relief from pain. Any movement of the limb 
by the examiner seemed to be painful par- 
ticularly that of extension. There was a visible 
superficial thrombophlebitis over the mesial 
aspect of the right leg. The femoral vein was 
tender to touch and compression. Homan’s 
sign (the dorsiflexion test) was positive bi- 
laterally, but was more marked on the right. 
On percussion over the lower back diffuse 
tenderness was elicited. 

After consultation between the medical and 
surgical departments, it was agreed to ligate 
the inferior vena cava. The operative incision 
was that employed for right lumbar sym- 
pathectomy. The vena cava was exposed 
retroperitoneally and freed from its posterior 
attachment to the spine for a distance of about 
2 inches. Marked enlargement of the lumbar 
veins was noted at the time of operation. 
These veins appeared very much larger than 
usual, the comparison being based on the 
author’s experience with lumbar veins when 
performing right lumbar sympathectomy for 
other peripheral vascular disorders. On pal- 
pation, the common iliac veins were thick, pipe- 
like tubes. Proximal to the bifurcation, the 
vena cava was soft and easily compressible. 
That portion of the vena cava just cephalad 
of the bifurcation was constricted by slowly 
tightening a hernial tape about it and then 
ligated with the double strands of No. 4 
chromic catgut at 3 points 4 inch apart. Just 
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prior to the ligation, the perivenous nerve 
fibers surrounding the vena cava were stripped 
off the vein and cut. In addition the lumbar 
sympathetic chain was interrupted at L3 and 
the ganglion removed. 

Immediately after operation the patient felt 
completely relieved of pain in the lower ab- 
domen and was able to move his right limb 
freely. On the sixth postoperative day, im- 
provement in the chest symptoms was noted. 


On the nineteenth postoperative day, there. 


was no longer impairment of resonance or 
diminution of breath sounds over the right 
lower chest and the patient was allowed out of 
bed. Swelling of the extremities was present 
during the first few days of ambulation, but this 
finally disappeared after a short period with 
elastic bandages. Heparin was not used post- 
operatively. Penicillin was given during the 
acute postoperative phase. 

A variety of laboratory tests were made. An 
early electrocardiogram revealed a right axis 
deviation, moderately severe, with a negative 
T, suggestive of pulmonary embolism. On the 
eighteenth postoperative day the _ electro- 
cardiogram showed that T, returned to up- 
right, but the right axis deviation persisted. 
On one occasion shortly after the operation the 
venous pressure was 52 cm. of water. The circu- 
lation time of the lower extremities done by the 
injection of‘alpha lobelin and calcium gluconate 
gave no sharp end point. The circulation time 
by means of the injection of fluorescein 5 per 
cent in sodium bicarbonate solution caused a 
visible change in the lips under ultraviolet in 
135 seconds. However, the latter reading may 
have been erroneous due to inexperience with 
this method. Dermotherm readings showed the 
right foot and its toes to be 2-6 degrees warmer 
than the left. Diodrast venographic studies 
were made of the right and left extremities and 
the pelvis. The veins of both lower limbs 
showed such phlebotic characteristics as ““moth- 
eaten appearance and a hairpin shaped con- 
figuration” of the veins. In addition, the 
venograms showed that the blood tended to go 
through the greater saphenous system of the 
thigh, apparently indicative of deep venous 
obstruction or spasm. At the pelvic level 
considerable dye passed medially to the contra- 
lateral side and proceeded upward. The iliac 
veins and the inferior vena cava distal to the 
ligation were not visualized. Blood cultures 
were sterile. Postoperatively the hematocrit 
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cell volume showed no significant alteration in 
the cell plasma volume relationship attribut- 
able to ligation of a main source of blood supply. 
The blood sedimentation rates subsided to 
normal as the patient’s symptoms improved. 


The indications for operation in this case 
were bilateral thrombosis of the femoral 
and iliac veins with severe pulmonary 
infarction on at least two occasions. 
Although heparin might have been be- 
neficent to the extent of mbhibiting the 
propagation of emboli, after discontinu- 
ance of the drug embolization recurred 
nevertheless. In this case, even before the 
operation was performed, collateral cir- 
culation was in the process of development 
as evidenced by the size of the lumbar 
veins. The rationale of sympathectomy 
was to open all collateral venous channels 
for the return flow of blood and to interrupt 
the pain conduction pathways via the 
sympathetic tracts. This was accomplished 
by perivenous sympathectomy and gan- 
glionectomy of the right sympathetic 
trunk at L3. Its effectivity was made 
evident by the striking subsidence of pain. 
As to the value of the operation, it may 
be regarded in this particular case either 
as a lifesaving procedure if not at least 
as a method for reducing the morbidity 
of pulmonary infarction and _ prolonged 
hospitalization. Follow-up, seven months 
after the operation showed the patient 
to be fully active with no recurrence of 
chest pain. On one occasion tenderness 
and redness of a superficial vein of the 
thigh developed but this subsided within 
twenty-four hours. 

Ligation of the inferior vena cava 
may be considered as a beneficial operation 
with a sound clinical and anatomical 
basis. It seems to be specially indicated 
when chemotherapy is inadequate and a 
diagnosis of pelvic vein thrombophlebitis 
or bilateral phlebothrombosis of the lower 
extremities has been made. By ligation 
of the vein the circulation through the 
involved venous pathway is slowed and 
biochemical antibodies in increasing con- 
centrations are enabled to act upon the 
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thrombotic focus. Anatomical analysis 
and venographic studies of collateral 
venous channels have shown that the 
return flow of blood from the lower ex- 
tremities to the heart is adequately pro- 
vided for when the inferior vena cava 
is ligated in the vicinity of its bifurcation. 
The value of surgical or chemical sym- 
pathectomy in conjunction with ligation 
has been noted by Collins et al.? in their 
clinical reports. 


SUMMARY 


A case record of recurring pulmonary 
embolization treated by ligation of the 
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inferior vena cava, ganglonectomy and 
perivenous sympathectomy is reported. 
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CirsoID aneurism is a rare condition, but of importance owing to diffi- 
culty in treatment. It is due to dilatation of the arteries, which open more 
or less directly into venous spaces. Capillary naevi are sometimes seen in 


the overlying skin. 


From “‘A Short Practice of Surgery” by Hamilton Bailey and R. J. Mc- 


Neill Love (H. K. Lewis ev Co., Ltd). 
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NEW TYPE OF FASTENER FOR JOINT SEPARATIONS AND 
OBLIQUE FRACTURES 


| ANTHONY J. PIsANI, M.D. 
Assistant Visiting Orthopedic Surgeon, Bellevue Hospital 
NEW YORK, NEW YORK 


HE Dzus spiral cam fastener is a 

simple, self-locking device used to 

facilitate quick assembly or dis- 
assembly of detachable or hinged parts. 
During World War 1 it was the most 
widely used self-locking device on military 
aircraft, ordnance, signal corps and naval 
equipment. 

During the past year this fastener 
has been adapted for use in certain types 
of fractures and joint or mortise separa- 
tions. This preliminary report is written 
to record the advantages, the mode of 
application and the early postoperative 
results that have been observed in a small 
series of cases. It is understood that the 
end results cannot be determined over 
the short period of time since the initial 
application of the first fasteners in Sep- 
tember, 1945. 

The assembly consists of a tapped 
spiral cam stud and clip as illustrated in 
Figure 1A. The shaft of the stud is made 
up in varying lengths of 14 inch gradation. 
The stud itself is divided into two parts 
by means of a take-up screw in its distal 
end. The amount of take-up is %{¢ inch 
allowing for any gradation that may be 
needed between the 4 inch lengths. The 
head of the stud does not have the con- 
ventional slot groove that so often strips 
when any amount of pressure is exerted 
with the screwdriver. In its place is a 
hexagonal socket (Fig. 1A) for insertion 
of the hexagonal screwdriver illustrated 
in Figure 1B. The distal end of the stud 
is uniform in length in all of the assemblies. 


It measures 84, inch and its distal end 
forms the spiral cam fastener that engages 
the nut on the opposite side of the bone. 
The clip is an oval stamped piece with 
two prongs, one at either end for gripping 
the bone. The prongs prevent rotation 
and unlocking. 

The cam stud and clips are made of 
316 type stainless steel rather than Vital- 
Itum insofar as the parts are machined 
and. not cast. Under test, the assembly 
is capable of standing up under more 
than 250 pounds of stress as tested by 
laboratory methods. 

The immediate advantage of internal 
fixation with this device is the short 
period of morbidity and early use of the 
injured part due to firm fixation of sepa- 
rated or fractured fragments. In all of 
the cases reported there was no need for 
plaster immobilization. Motion in the 
proximal and distal joints was instituted 
on the first postoperative day with the 
result that no joint motion was lost as 
would have been the case had accessory 
splinting been required. The average length 
of bed rest required postoperatively was 
under three days. The period of three 
days was necessary only to overcome the 
usual postoperative morbidity due to 
immediate postoperative pain and tem- 
perature. It was apparent that the pain 
was less than the average open reduction 
would entail. 

The second advantage is the fact that 
the fixation is more stabile insofar as 
metal grasps metal rather than bone. 
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Fic. 1. A, illustrating fastener assembly and 
hexagonal socket in screw; B, hexagonal type 
screw driver. 


The common bone screw depends on a 
metal thread holding in a bed of cortical 
bone, adequate for fixation when aided 
by external splinting but inadequate for 
the stress of body weight. 

The ability of the oval clip part to 
tilt without affecting the locking mecha- 
nism is a distinct advantage when it 
comes to fitting curved or sloped contours 
of bone. (Figs. 2 and 3B.) 

The operative technic used by the author 


was not extraordinary in any way. In the 


case of ankle mortise fixations the foot 
was held in the right angle position 
while the fastener was tightened. The 
amount of pressure exerted in tightening 
the screw was no more than the operator 
would have applied with the ordinary 
bone screw. It is imperative to have all 
sizes on hand at the time of surgery 
rather than to depend on accurate measure- 


Pisani—Joint Fastener 


625 


American Journal of Surgery 


Fic. 2. Illustrating the oval clip tilted without 
affecting the locking mechanism. 

ment roentgenographically as evidenced 
in Figures 5A and sB, where the screw 
was considerably shorter than would ap- 
pear necessary from an anteroposterior 
view of the tibia. The bit employed fits 
the ordinary Jacob’s chuck and is cali- 
brated to the exact size of the fastener’s 
diameter. The oval clip part of the as- 
sembly is furnished in two diameters, 
5¢ inch and 8 inch. In each of the cases 
operated upon, the fastener was extended 
to its full length prior to insertion allowing 
for easy locking of the cam.and allowing 
for maximum take-up. Countersinking 
of either the head or of the oval clip is 
not advised as the full thickness of cortical 
bone is depended upon for support. 
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Fic. 3. A, illustrating fracture of lateral malleolus and slight mortise spread; 
B, illustrating reduction of mortise separation (Fig. 58) and tilting of oval 
clip. Drill hole placed high in fibula to avoid fracture line. 


In the series of cases reported there 
were four ankle mortise separations, one 
with a concomitant fracture of the external 
malleolus and another with a longitudinal 
fracture through the internal malleolus. 
In all four separations the incision of 
entry was no longer than 1 inch. The 
position of the incision of exit was deter- 
mined by the point of exit of the bit 
after it had passed through both fibula and 
tibia. The second incision was inches 


long to facilitate the placing of the oval 
clip. Surgery was carried on subperiosteally 
and the periosteum was drawn taut over 
both ends of the assembly. A tourniquet 
was used and a soft pressure dressing 
was applied in the lower extremity. 

Two of these patients were up and 
about bearing weight without the aid of 
cane or crutches in four days. The other 
two were up on the third postoperative 
day and wore canes for a period of twenty- 


A 


B 


Fic. 4. A, mortise separation with longitudinal fracture through medial malleolus; B, postoperative reduction 
of mortise spread. This fastener was inserted in the author’s absence. It is high in its position and should 
include the fracture at a lower level. The postoperative convalescence and the early return of function 
with asymptomatic weight bearing at the end of four days would seem to indicate that the operator was 
correct in placing the fastener assembly above the fracture line. 
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four hours, after which they walked 
unaided by any external support. It was 
surprising to find that neither of the 
patients who had sustained fractures of 
their malleoli complained of pain in 
or about the ankle. The patient who had 
sustained a fracture of the external mal- 
leolus (Figs. 34 and B) was back at work 
on the eighth postoperative day. His job 
entailed standing and walking for the 
greater part of his eight-hour day. On 
return for a check up one month later 
his only complaint was a dependent 
swelling of the ankle that came on after 
prolonged standing and that subsided 
after a night’s rest. The patient who had 
sustained a fracture of the medial malleolus 
(Figs. 44 and B) was actively engaged in 
basketball and other gymnasium sports 
on the eighth postoperative day. This 
last patient was well over 6 feet tall and 
weighed over more than 200 pounds. 
The two separations uncomplicated by 
fracture were engaged in their usual 
activities in less than ten days. The 
limp that is commonly seen as the end 
result of prolonged immobilization and 
loss of normal range of dorsiflexion at the 
ankle joint was conspicuous by its absence 
in all four of these individuals. 

The fifth patient sustained an oblique 
fracture through the lateral tibial table. 
(Figs. 5A and B.) A fastener was inserted 
through bilateral incisions. The fracture 
was visualized in the incision and was 
seen to reduce itself as the take-up screw 
in the shaft was tightened. On the fourth 
postoperative day this patient was able 
to put his knee joint through a complete 
range of flexion and extension. He was 
bearing weight with the aid of crutches 
on the fifth day and was walking without 
any external support in ten days. 

Two patients with acromioclavicular 
separation were operated upon. (Figs. 6A 
and Bs.) Both cases were chronic separa- 
tions for which conservative methods 
of reduction had failed. The fastener 


was inserted in a drill hole that passed 
through the outer end of the clavicle and 
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A B 

Fic. 5. A, illustrates fracture through lateral 
tibial table. At operation fracture was con- 
siderably more extensive than it appears in 
roentgenograph; B, postoperative internal 
fixation of fracture. At operation fracture was 
seen to reduce itself as fastener was tightened. 


through the coracoid process. The two- 
pronged oval clip was placed on the under 
surface of the coracoid with its prongs 
placed upwards so that they might grip 
the under surface of the coracoid process. 
The fasteners were tightened by means 
of the take-up screw until the clavicle was 
brought into normal relationship with 
the acromion. Postoperatively these pa- 
tients were up and about in two days. 
There was considerable limitation of motion 
and a minimum of pain. Abduction of the 
upper extremity was limited to 70 degrees. 
Constant use of the shoulder girdle with 
its attendant rotary motion was followed 
in a period of five weeks by a disengaging 
or unscrewing of the take-up part of the 
bolt in its shaft. The fasteners were re- 
moved and it was observed at the time 
of the secondary operations that the 
desired acromioclavicular reduction had 
affected itself. There was a firm fibrous 
tissue encapsulation of the acromioclavicu- 
lar joint that scar tissue had formed 
secondary to the operative trauma at the 
time of the installation of the fastener. 
No further fixation was necessary following 
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Fic. 6. a, illustrated chronic acromioclavicular separation; B, postoperative x-ray 
following the insertion of fastener through clavicle and coracoid process. 


removal of the stud and clip. The post- 
operative increase in range of abduction 
was almost immediately increased. 


SUMMARY 


A preliminary report on a surgical 
adaptation of the Dzus fastener, widely 
used in industry and military construction, 
is furnished. 

It appears at this early stage of its 
use that it is an adequate means of fixation 
for certain types of oblique fractures and 
for separation of the ankle mortise with 
or without complicating fractures of the 
malleoll. 

It has the distinct advantage of firm 
fixation with a minimum of morbidity 
and shortening of convalescence due to 


the lack of need for external fixation. 
It allows for early mobility of neighboring 
joints, thus preventing the disuse atrophy 
and limp that are associated with pro- 
longed immobilization. 

In acromioclavicular separation it is 
not a permanent installation but probably 
will prove an efficient method of main- 
taining satisfactory immobilization of the 
jomt and reduction of the deformity. 
Operative trauma with its resultant scar 
and fibrous tissue formation at the acromio- 
clavicular joint is adequate to maintain 
the normal acromioclavicular relationship 
after the fastener has been removed. 


The author wishes to express sincere grati- 
tude to Mr. William Dzus for his many helpful 
suggestions and kind cooperation in developing 
this fastener. 
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Fic. 7. A, preoperative deformity of separated acromioclavicular joint; B, illustrates correction of deformity 
and healing incision. 
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APPARATUS FOR REFRIGERATION ANESTHESIA* 


Epmunpo §. C. BATALHA, M.D. 
sAO PAULO, BRAZIL 


simplify the refrigeration of the 
extremities for conservative or anes- 
thetic purposes, we suggested an ap- 


which prevent it from falling sidewards. 
The whole apparatus is metallic, chromed 
and can easily be sterilized. 


Fic. 1. Apparatus for refrigeration. 
Fic. 2. Ice bags are placed at the spot chosen for the tournique 


thirty minutes before. 


paratus in which the limb or limb segment 
is placed for refrigeration. It consists essen- 
tially of a hollow half cylinder 105 cm. by 
22 cm. in diameter. 

One of the ends is open, about 3 cm. to 
avoid the melting ice from wetting the pa- 
tient or bed sheets. The other end is closed. 
A collector tube at the bottom of the hemi- 
cylinder and in communication with has 
many perforations to drain the water of 
the melting ice. One end of this tube is 
closed and the other one is opened and 
curved. At the curved end a rubber tube 
is attached that connects the apparatus 
with a bucket placed on the floor near the 
bed. The edges of the hemi-cylinder con- 
tains perforations every 2 cm. A mobile 
wall to save ice is fixed to the edges of the 
apparatus by screws. There are two trans- 
versal bars at the bottom of the apparatus 


TECHNIC OF REFRIGERATION 


We put the limb or limb segment to be 
refrigerated into the apparatus so that the 
spot in which the tourniquet will be placed 
is at least 15 cm. from the open end of the 
apparatus. Then we place the mobile wall 
near the distal extremity of the limb. After 
applying the torniquet at the ideal spot 
chosen, we spread the ice evenly on the 
limb to about 10 cm. above the tourniquet 
and cover the whole thing with a sheet. 
The ice must be replaced as it melts. It is 
unnecessary to raise the bedstead because 
even in the horizontal position, the water 
from the melting ice does not wet the pa- 
tient or the sheets. 


ADVANTAGES 


This apparatus gives a relative im- 
mobilization of the extremity to be re- 


*From the Professor Godoy Moreira’s Clinic at the Hospital of the Medical School of the University of 


Sao Paulo Brazil. 
629 


; 
‘ 
: 
2 
4 
s 
bad 
te 


630 American Journal of Surgery Batalha—Refrigeration Anesthesia APRIL, 1947 


Fic. 3. 


Fic. 5. 


Fic. 6. 


Fic. 3. Skin analgesia is obtained by ice bags; a tubular tourniquet is then placed and maintained by surgical 
clamps. 
Fic. 4. The limb is placed in the apparatus, the mobile wall is adjusted to the right place so that the tourniquet 
is 15 cm. from the open end. 
Fic. 5. The limb is covered with triturated ice to approximately 10 cm. above the tourniquet. The tiptoes remain 
uncovered for the blood supply and sensibility tests. 
Fic. 6. The whole thing is covered with a sheet to avoid quick melting of the ice. 


frigerated, and this immobilization avoids 
the shock before the limb is entirely 
refrigerated. 

It permits the refrigeration of the ex- 
tremities and prevents wetting of the pa- 
tient or bed sheets. 

It permits a more even distribution of the 
ice around the limb or limb segment to be 
refrigerated. 


Fic. 7. The same technic is applied to the upper limb. 


It permits the control of the ice melting 
and its easy replacement. 

It makes watching of the limb and its 
sensibility test easy during the refrigera- 
tion stage. 

It permits the transport of the patient 
to the operating room without wetting the 
floor by the melting ice just by turning 
upwards the distal extremity of the rubber 
tube of the outlet on the apparatus itself. 

Ease in cleansing and sterilization is 
provided. 

Ice is saved, for the mobile wall limits 
the zone to be refrigerated. 

It makes possible refrigeration of the 
lower as well as of the upper limbs, and 
the refrigeration can be carried out without 
raising the bedstead. 
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NEW LIGATION KNIFE FACILITATING SUBCUTANEOUS 
LIGATION OF VARICOSE VEINS 


Ecmont J. ORBACH, M.D. 


NEW BRITAIN, 


ULTIPLE percutaneous ligations 
and discissions of varicose veins, 
supplementing high ligation of the 

great saphenous vein at the fossa ovalis, 
appears to reduce the high incidence of 
recurrences greatly. This “closed” ‘pro- 
cedure, combined with “open,” multiple, 
partial or total phlebectomies, is superior 
to the method of retrograde injection of 
sclerosing agents in relation to postopera- 
tive morbidity and recidivation. Further- 
more it is a timesaving operation, can be 
performed easily and contributes to render 
the patient ambulatory who has had 
surgical intervention, a prerequisite to 
avoid embolic disaster.° 

The retrograde injection of sclerosing 
agents should be abandoned as it is followed 
by severe reactions in a high percentage of 
cases, especially when sodium morrhuate 
or its equivalents are used.! 

In cases of acute migrating phlebitis 
where sclerotherapy is absolutely contra- 
indicated, percutaneous ligations of un- 
affected varicose above the phlebitic sectors 
combined with high ligation of the great 
saphenous vein, operative removal of the 
thrombi and application of supportive 
bandages, keep the patient ambulatory, 
and greatly shorten and ameliorate the 
morbidity. 

Subcutaneous ligations of varicose veins 
were done occasionally in the pre-aseptic 
period. The results, however, were dis- 
couraging. In 1922 R. Klapp® rediscovered 
this method, and B. M. A. Goldstone‘ 
advocated it 1943. 

A. K. Monro,’ criticising Goldstone’s 
publication, considers subcutaneous liga- 
tion obsolete and antiquated, and wishes to 
see it laid to rest. In the beginning the 
writer was inclined to support Dr. Monro’s 
objections, but after a period of intensive 
investigation and trials he arrived at 
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the conclusion that subcutaneous ligation 
used as a subordinated procedure, in 
combination with high ligation, multiple 
phlebectomies and discissions, followed by 
sclerotherapy, has its distinctive merits and. 
deserves decidedly more earnest and liberal 
consideration than A. K. Monro is willing 
to give. 

Klapp and Goldstone‘ used curved and 
straight surgical needles. Their method, 
however, produced crowding of the ligated 
tissue underneath the skin with resulting 
retraction of the skin perforations and 
bulging of the skin between these openings. 

In order to avoid this disadvantage the 
writer uses a ligation knife* instead of a 
needle. It consists of handle, middlepiece 
and blade. (Fig. 1.) The blade has a knife- 
like cutting edge at its total circumference 
with an eye at its distal end to carry the 
ligation suture. It is slightly curved in the 
vertical plane. 

Technic. For local anesthesia 5 cc. Of I 
per cent novocaine is used. From an 
intradermal wheal 1 cm. lateral from the 
vein the skin above the vessel is infiltrated 
towards the contralateral side. The deep 
perivenous tissue is infiltrated by V-shaped 
injection, inserting the needle through the 
already anesthesized skin-segment. 

First Step. It is made sure that the 
varix can either be seen or palpated before 
starting the operation. (Fig. 2a.) 

Through a stab incision lateral to the 
vein, the ligation knife is carefully pushed 
towards the opposite side in close contact 
with the skin, moving the blade freely 
in the horizontal plane in order to create 
a wide canal for the suture. The contra- 
lateral side reached, the knife is pierced 
through the skin and catgut, silk or cotton 


* The knife is manufactured by the Clay-Adams Co., 
Inc., New York, N.Y., according to the specifications 
of the writer. 
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No. o or No. 00 is threaded through the 
eye. In cases where the connection be- 
tween the skin and vein wall is very firm, 
separation will be facilitated by using a 
small narrow blade before introduction of 
the ligation knife. 

Second Step. The instrument together 
with one end of the suture is withdrawn 
through the primary opening. The thread 
runs now from the primary opening be- 
tween skin and vein through the second 
contralateral skin perforation. (Fig, 2b.) 

Third Step. The instrument is reintro- 
duced into the primary stab incision almost 
vertical to the skin and worked along 
underneath the vein, moving the blade up 
and down in order to create a posterior 
canal for the ligature. (Fig. 2c.) It is 
advised to palpate the vein with the index- 
finger of the left hand during this proce- 
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Fic. 2. Schematized drawing of technic of sub- 
cutaneous ligation of a varicose vein by 
special ligation knife. 


dure, to make sure to have the vein above 
the blade. As soon as the blade emerges 
from the secondary opening, the suture is 
threaded through the eye of the knife. At 
the end of this step the vein rides over the 
ligation knife. (Fig. 2d.) 

Fourth Step. The threadcarrying in- 
strument is withdrawn through the pri- 
mary stab incision, and the suture encircling 
the vein escaping through the primary 
incision is tied. (Fig. 2e.) The ends, cut 
short, will disappear underneath the skin. 
No sutures are required for the small skin 
incisions. (Fig. 2f.) 

The vein sector between two ligations is 
then divided by subcutaneous dissection 
using a narrow blade (No. 11 Bard-Parker 
Blade) or a cataract knife. 

There should be no bleeding throughout 
the procedure. If it occurs the vein wall has 
been injured. Hemorrhage is always con- 
trollable by compression and elevation of 
the leg for a few minutes. In cases where 
the vein wall is only partially caught in the 
ligature, the end results are satisfactory 
and compare favorably with the end results 
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of the subcutaneous dissection methods of 
European authors.® 

The operation must be done under strict 
aseptic precautions and not without pro- 
deeding high ligation. In cases where the 
veins collapse in horizontal position, the 
operation should be done on the hanging 
extremity. The patient must under all 
circumstances be kept ambulatory, aided 
by adequate supportive bandages. 

In a recorded series of fifty-five sub- 
cutaneous ligations, the following observa- 
tions were made: 

There was neither a postoperative em- 
bolism nor death. The discomfort was 
slight, not necessitating heroic anodynes. 

In seven cases (12.7 per cent) the vein 
wall was injured without any untoward 
sequelae. 

After one week the ligation site showed 
slight infiltration, which gradually dis- 
appeared after two to six weeks. It ap- 
peared that silk and cotton ligatures 
caused less tissue reaction. 

Three ligations (5.8 per cent) showed a 
low grade infection which subsided by 
conservative treatment after three weeks. 

The veinsector below the ligation was 
usually thrombosed.* 

The cosmetic results were satisfactory, 
the minute scars- having become almost 
unnoticeable after six months. There was 
no case of keloid formation in this series. 

In one case the cotton ligature, protrud- 
ing through a minute opening, had to be 


removed after eight months. 


Remaining venous sinuses between per- 
cutaneous ligations had to be treated by 
sclerotherapy. The number of postopera- 
tive injections, incidentally, was markedly 
reduced in comparison with the cases where 
high ligation alone was done. This confirms 
the statements of L. Ferguson and others. 

In two cases where repeated sclero- 
therapy did not effect obliteration of the 
varices, subcutaneous ligation accom- 
plished a cure. 
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SUMMARY 


High ligation of the great saphenous vein 
at the fossa ovalis, multiple sectional 
phlebectomies, supplemented by multiple 
percutaneous ligations, using a special 
ligation knife, is described and recom- 
mended as a surgical procedure for the 
eradication of varicose veins. 

The retrograde injection of sclerosing 
agents following high ligation is abandoned 
as being too hazardous and defeating the 
aim of keeping the patient ambulatory. 
Sclerotherapy has to be done as a post- 
operative measure. 

Multiple ligations increase the effect of 
postoperative sclerotherapy as they reduce 
the retrograde venous pressure more 
efficiently than high ligation alone. 

The use of a specially designed liga- 
tion knife renders the procedure simple, 
saves time and aids keeping the patient 
ambulatory. 

The veinsector between two hypodermic 
ligations is divided by subcutaneous dis- 
sections from a lateral stabincision, using a 
narrow blade or a cataract knife. 
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APPARATUS FOR RAPID CONSTRUCTION OF MOLDED 
SPLINTS | 


Lieut. COMMANDER MIcHAEL Gosis 
MEDICAL CORPS, UNITED STATES NAVAL RESERVE 


HIS, apparatus was quickly and 
cheaply constructed by a carpenter’s 
mate on our base according to dia- 


wooden block on its axle. The number of 
rolls used depends on the thickness desired. 
If splints longer than 36 inches are 


SH - 


Ya” HOLES SPACED EVE, 
OF TWO STICKS 
1 


TWO WASHERS- DA. * Va" THIC, 


es be ba ts 


ELUSH. 
BASE BOAR? 


BASE BOARD- 4"* 40's MAKE FROM 94" PLY Woop 


7. 
5_EXTEND woop 


Fic. 1. Illustration of apparatus for molding splints. 


grams reproduced here. Essentially, it 
consists of a block of wood with holes 
placed 1 inch apart, for a convenient 
length of 36 inches. Into any two of these 
holes 14-inch dowel pins, 8 inches long, are 
inserted. In rolling a molded splint, the 
desired length is marked out by inserting 
the dowel pins in the appropriate holes 
in the wood block. The basin of warm 
water is placed underneath the rotating 
block so as to collect plaster drippings. 
The plaster roll is dropped into the water 
and can be used immediately, for it is 
thoroughly moistened as it is pulled out of 
the water by the rotating pins. One end 
of the plaster roll is secured to one pin and 
this pin is used as a handle to rotate the 


required, let us say 54 inches for example, 
the pins are placed 27 inches apart and a 
double thickness is rolled, after which the 
plaster is split at one end with a scalpel 
and unfolded to a full 54-inch length. 

Another use for this apparatus at a busy 
station is for cutting dry plaster bandages 
to required lengths and storing them flat, 
ready for quick construction of molded 
splints for wrist and hand fractures. When 
used, ten or twelve pieces are lifted out, 
dipped in water for a few seconds and 
immediately molded to the extremity. 

One corpsman working alone can roll a 
molded splint with this apparatus in a 
fraction of the time it takes two to roll it 
on a table top. 
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Ait Last— 


A simple, disposable 
Penicillin Oil-and-Wax 


Syringe! 


No Cartridges to insert or change 
—as simple as your favorite Luer 


You don’t have to be a mechanic to work 
Cutter’s Penicillin Oil-and-Wax syringe! 
No “parts” to handle. It comes all-of-a-piece, 
ready to use “as is.” 

Pull-back plunger permits you to test for 
accidental puncture of a vein, just as you 
always do. If no blood is aspirated— 
inject with confidence. 


Penicillin Oil-and-Wax Cutter is available 


Q 
Q 
in 300,000 units, 200,000 units, an ( 
Q 
Q 


100,000 units per cc. : 


FLUID! No heating—no refrigerating 


Penicillin Oil-and-Wax Cutter is specially 
compounded to flow freely at room 
temperature, is easily injectable— behaves 
like salad oil rather than butter. 

Syringe has “knee-action” hilt to act as 
shock absorber. The needle is mounted in 
rubber, allowing “play” without danger 
of snapping needle. 


If your pharmacist hasn’t these easy, disposable 
syringes in stock now—ask him to order you a 
supply to save time and nuisance in your practice. 


CUTTER LABORATORIES, Berkeley 1, Calif. 
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to combat 
the depression of 


chronic organic disease Many patients with chronic organic disease— ‘ 
arthritis or asthma, for example—sink into a persistent depression 
characterized by discouragement, or even despair. Unless effectively 
combated, this depression may handicap management of the basic 
disorder and intensify its symptoms. 
By restoring optimism and interest in useful living, Benzedrine 
Sulfate frequently helps to overcome prolonged depression accom- 
panying chronic illness. Obviously, in such cases, careful observation 
of the patient is desirable; and the physician will distinguish between 
the casual case of low spirits and a true mental depression. 


benzedrine sulfate (recemic amphetamine sulfate, Tablets and Flixir 


Smith, Kline & French Laboratories, Philudelphia, Pa. 
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: Unlike the menopause, the male climacteric is neither 
heralded by any dramatic change in organ physiology 
_ nor detectable by any simple laboratory procedure. The 
: _ ORETON diagnostic test for androgen deficiency in 
: middle-aged men is, therefore, a singular contribution 


| : to endocrine diagnosis and therapy. It proves the exis- 
/ “tence of the male climacteric when present and restores 
/ the patient to a state of well-being. ORETON (testos- 
- terone propionate) 25 mg. injected daily five days per 


| week for two weeks will cause a disappearance of symp- 


__toms etiologically related to failing testicular function. 


For maintenance therapy of the male climacteric, 


_ ORETON should be injected :n doses of 25 mg. two to 
: three times weekly, gradually reducing the dosage to 
ascertain the individual demand. ORETON-M (methyl- 
___ testosterone) Tablets of 10 mg. may be substituted to 
maintain hormonal balance. 


____ ORETON, testosterone propionate in oil, ampules of 1 ec. con- 


taining 5, 10 and 25 mg.; boxes of 3, 6 and 50 ampules. Also in 


10 ce. multiple dose vials containing 25 and 50 mg. per cc. ORE- 
_ TON-M Tablets of 10 mg. methyltestosterone; boxes of 15, 30 
__and 100 tablets. 


Prade-Marks ORETON and OHETON.M—Rog. U. S, Pat. Of. 


CORPORATION: BLOOMFIELD. N. J. 


IN CANABA, SCHERING CORPORATION LIMITED, MONTREAL 
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Why Tyrothricin Clinically Superior 
Antiseptic Agents for Topical Application 


@ Broad antibacterial spectrum. @ Very rapid bactericidal action. 
@ Antibacterial activity maintained in @ Prolonged action at site of application 
presence of tissue fluids. since Tyrothricin is relatively insoluble 


and is not readily absorbed from the 


@ Bactericidal as well as bacteriostatic in sali i 


action. 
@ Highly active against anerobic as well 


@ Extremely small concentrations re- as srobic streptococci. 


quired. (.005 to 10 micrograms per ce. ) 


Extremely low local tissue toxicity. 


— @ Not absorbed into blood stream to a de- 
monstrable degree in therapeutic doses. 


Does not manifest sensitizing properties. 


Development of bacterial fast strains is 
unlikely and of little clinical importance. 


giv-aQnva 


@ Does not require refrigeration. Remains 


active without special precautions — so 
stable that it can be autoclaved. 


oe 


100 ADHESIVE BANDAGES 1” x 3° 
€ That’s Why Johnson & Johnson was 
First to Bring You Tyrothricin in a 
Ready-Made Adhesive Bandage — 


BAND-AIL 
BAND-AID* ADHESIVE BANDAGE WITH TYROTHRICIN PAD! 


ADHESIVE BANDAGES | : | Order from your Dealer 


AT PERFORATION AND ae 
FOR DISPENSING 


anaw 


an 


>_w 


Fort minor injuries 
AND-AID 
BANDAGE 
RICIN PAD! 


*BAND.AID is the registered trade-mark of 
Johnson & Johnson for its adhesive bandage. 
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hour 


—an important hour for sedative-hypnotic medication be it on the ward or in the 


home—an hour for KAPSEALS CARBRITAL. For the sleepless, restless, 
tense or anxious patient, CARBRITAL affords prompt sedative 

action and favors natural sleep without residual depression. One 
KAPSEAL CARBRITAL (hora somni) is the usual hypnotic dose, providing 
the effective combination of pentobarbital sodium and carbromal. 
KAPSEALS CARBRITAL is another contribution to the comfort and 
well-being of the sick that for 


SIGNIFICANCE 


the past 80 years has 


identified as a symbol of 


significance the mark 


of Parke-Davis. 


KAPSEALS CARBRITAL 
contain pentobarbital 
sodium 1% gr. and 
carbromal (bromdiethyl- 
acetylurea) 4 gr. 

As a sedative-hypnotic, 
one to two Kapseals; 
preoperatively, two 
Kapseals two hours 
prior to scheduled hour. 


CA ty 


PARKE, DAVIS & COMPANY DETROIT 32, MIGHIGAN 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


UROLOGY 


A combined full time course covering an academic 
year (8 months). It comprises instruction in pharma- 
cology; physiology; embryology; biochemistry; bac- 
teriology and pathology; practical work in surgical 
anatomy and urological operative procedures on the 
cadaver; regional and general anesthesia (cadaver); 
office gynecology; proctological diagnosis; the use of 
the ophthalmoscope; physical diagnosis; roentgeno- 
ological interpretation; electrocardiographic inter- 
pretation; dermatology and syphilology; neurology; 


ANESTHESIA 


A three months full time course covering gen- 
eral and regional anesthesia, with special demon- 
strations in the clinics and on the cadaver of 
caudal, spinal, field blocks, etc.; instruction in 


physical therapy; continuous instruction in cysto- intravenous anesthesia, oxygen therapy, resus- 
endoscopic diagnosis and operative instrumental 
manipulation; operative surgical clinics; demonstra- 
tions in the operative instrumental management of 
bladder tumors and other vesical lesions as well as 


endoscopic prostatic resection. 


citation, aspiration bronchoscopy. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical Surgery starting May 5, June 2, September 15, 
Technique mene May 12, June 9, July 21, October 13. 
| August 18, September 22. __ OBSTETRICS—Two Weeks Intensive Course start- 
| Four Weeks Course in General Surgery starting ing June 2, September 8, and October 6. . 


May 26, July 7, August 4, September 8, October 6. : . 
Two Clinical MEDICINE—Two Weeks Intensive Course starting 
June 2, October 6. 


starti , July 21, August 18, 
Two Weeks Gastroenterology starting June 16, 
October 20. 


Disease starting June 16, September 15. 


ical Pathol t ks. 
FR Two Weeks Intensive Course in Electrocardiog- 
raphy & Heart Disease starting August 4. 


W i ti 16, Octobe ; 
6 One Week:course in Hematology starting Sep- 


GYNECOLOGY—Two Weeks Intensive Course tember 29. 
starting May 12, June 16, September 22. One DERMATOLOGY & SYPHILOLOGY—Two Weeks 
Week Course in Vaginal Approach to Pelvic Course starting June 16, October 20. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 


Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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‘instruments and supplies to the 
medical profession since 1860. 


Finger Freedom You've Never Enjoyed Before 


... With 


Surgical Gloves 


@ The Pioneer idea of flat-banding cuffs 
stops the annoying tendency of a rolled 
wrist glove to roll down during surgery. 
Rollpruf cuffs cling snugly on the sleeve — 


of an advantage every surgeon enjoys. Unex- 
Pioneer- celled sheerness, smooth fit, unusual finger- 
Processed tip sensitivity. Tough—they stand extra 
sterilizings — flat-banded cuffs reduce tear- 

Neoprene ing. Order from your supplier or write us. 


The Pioneer Rubber Company, 290 Tiffin 
Road, Willard, Ohio; Los Angeles, U.S.A. 


ee The Result of Over 25 Years of Quality Glove Making 
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DEKNATEL SURGICAL SUTURES 


DEKNATEL i is ios original manufacturer of Braided and 
; Treated Sutures {both Silk and Nylon) recognized for 
? years by the medical profession for their high quality and 
: absolute uniformity. Smooth, splinterless surface...soft 
knots and ends... easy to work ... extra tensile strength 
permits use of smaller sizes...moisture and serum resistant. 


DEKNATEL 


Hx Sold by Surgical- 
a Hospital Supply Houses 


It’s Different 


We are sure it will please and benefit you 
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-— Og 3 By means of this unique instru- 
ment a sheet of skin of uniform 
thickness may be cut at.a predeter- 

‘ mined level from any‘area of the 
body as large as 4x8 inches (the 
size of the drum). Those who have 
used the Dermatome state that it 
simplifies the technique and con- 
siderably enlarges the whole field 
of skin grafting. The Dermatome 
blade may be inserted in the handle 
for honing the blade and also for 
cutting razor grafts. Rubber ce- 
ment for the drum and donor area 
is available, extra knives are kept 
in stock, and a knife sharpening 
service is maintained. Carrying 


AND SOLD 
by cases are available upon request. 


KANSAS CITY ASSEMBLAGE COMPANY 
609 East 17th Street «+eecee+ Kansas City 8, Mo. 


VISIT OUR BOOTH AT THE A.M.A. CONVENTION 


Mpeg what this national service network means 
to the wearer of a Hanger Artificial Limb. 
Wherever he may live, wherever he may travel, 
the Hanger Wearer can feel assured that his Hanger 
Limb will be properly serviced at the nearest 
Hanger office. 


Throughout the United States, one or more offices in 
every section of the country—North, East, South, and West—are ready to serve Hanger 
Wearers. Conveniently located in many key cities, each office offers complete repair 
facilities and carries a full line of Hanger Standard parts and supplies. At each office the 
same high quality of Hanger Service can be expected. 

Thus the Hanger Wearer is caused a minimum of inconvenience and discomfort. Long 
waits for shipments from distant factories are eliminated. In addition to the national net- 


work of offices, traveling representatives cover the many surrounding areas. In such areas, 
Hanger Service is brought literally to the doors of wearers of Hanger Artificial Limbs. 


HANGE 


ARTIFICIAL 
LIMBS 


Albany 6, New York 
Atlanta 1, Ga. 
Baltimore 1, Md. 
Boston 16, Mass. 
Charleston 21, W. Va. 
Charlotte 2, 
Chicago 7, Iil. 


Cincinnati 2, Ohio 
Columbus 8, Ohio 
Indianapolis 2, Ind. 
Jacksonville, Fla. 
Nashville, Tenn. 

New Orleans, La. 

New York 11, N. Y. 
Oklahoma City 3, Okla. 


Philadelphia 7, Pa. 
Pittsburgh 30, Pa. 
Raleigh, N. C. 
Richmond 19, Va. 
San Francisco 2, Calif. 
St. Louis 3, Mo. 
Washington 13, D. C. 


Be 
provides service and repairs 
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The ve 


state of nervous ten- 


sion, fers” and sleepless- 


ness, whiidh calls for safe, symp- 
tom-free) §edation, is also apt 
to makejthe patient captious, 
rebellious to medication. 
Elixir : tisol Sodium proves 


gratifyifigly useful at such 


times. If} fresh green color, 


palatabi : y and appealing fla- 


that something different is 


vor, hel pito convince the patient 


being for him. 


Please send two trial samples of 


City 


ELIXIR BUTISOL SODIUM 


ADVANTAGES 
@ Intermediate duration—5 to 6 hours. 
Therapeutically effective in small dosage. 
Low foxicity—wide margin of safety. 


e@ Inactivated in body, independent of 
renal excretion. 


Onsetof initial effects promptand smooth. 


© Provides refreshing sleep—no lethargy 
or duliness on awakening. 


INDICATIONS 
Day-time sedation «+ Insomnia 
Menopausal hysteria Neuroses 


Preoperative tension and 
apprehension 


Obstetrical hypnosis 


IR BUTISOL SODIUM 


Contains Butisol Sodium (Sodium salt of 5-ethyl-5- 
secondary buty! barbituric acid “McNeil’’) 3 gr. per fl, 
upplied in bottles of one pint. Average Dosage: 44 
. * CAUTION: Use only as directed, 
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New Names for 


Tinctures 


Effective April 1, 1947, the following names become official in 
United States Pharmacopoeia XIII and National Formulary VIII: 


1. Iodine Tincture U.S.P. XIII 


[ Official in U.S.P. XII as Mild Tincture of Iodine | 


Diluted Alcohol, a sufficient quantity, 
AN 


2. Strong Iodine Tincture N.F. VIII 


[ Official in U.S.P. XII as Tincture of Iodine ] 


FN 
Bormula 
Alcohol, a sufficient quantity, 


It will be noted that there are no 
changes in either formula and, of 
course, no change in effectiveness. 
In addition to its value as an antisep- 


IODINE EDUCATIONAL BUREAU, INC. 
120 BROADWAY, NEW YORK 5, N. Y. 


tic and germicide, Iodine continues 
to serve the profession in many 
other ways for the prevention, di- 
agnosis, and treatment of disease. 
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HIGHLY NUTRITIOUS... 
YET PALATABLE AND SATISFYING 


Dietary supplements, io order to ac- 
complish their desired nutritional in- 
fluence, must be tasty and appealing to 
the palate. Otherwise, refusal by the 
patient will defeat their very purpose 
and will limit nutrient intake. 

The food drink made by mixing 
Ovaltine with milk ranks high in nu- 
trient content and palatability. It pro- 
vides generous amounts of virtually all 
essential nutrients, in readily digest- 
ible, thoroughly bland form. Its deli- 
Cious taste is appealing to all patients, 


young and old, who drink it with relish 
in the recommended quantities—two 
to three glassfuls daily. This amount 
readily complements to adequacy even 
a poor dietary. 

This nutritional supplement finds 
wide application whenever the nutrient 
intake must be augmented—preopera- 
tively in elective surgery, and during 
periods of postoperative recovery. Be- 
cause of its blandness and high nutrient 
content, it also serves well as an early 
postsurgical food. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


CARBOHYDRATE .... 


669 
31.5 Gm. RIBOFLAVIN. ..... 
1.12 Gm. 


*Based on average reported values for milk. 


Three servings daily of Ovaltine, each made of 
Y2 oz. of Ovaltine and 8 oz. of whole milk,* provide: 
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30.0 mg. 
PHOSPHORUS ..... 417 1.U. 
i : 0.50 mg. 
: 


Merck @& Co., Inc. has been privileged to play an important role in the introduction, 
clinical evaluation, and production of these compounds. As a result, the physician 


now commands potent weapons to combat a wide variety of infectious diseases. 


MERCK SULFONAMIDES 


MERCK & CO., Inc. RAHWAY, NEW JERSEY’ 


Manufacturing Chemists 
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This car is running with an EMPTV “gas tank ! 


ae AFTER the gas gauge says “empty” a 
modern car can keep going for a good many 
miles. Here’s why. 

Automobile manufacturers know human na- 
ture. They figure that, sooner or later, we'll get 
careless, or misjudge how far we have to go. So 
the gas gauge is set to show “empty,” while there 
are still a couple of gallons left in the tank. 

This reserve supply is a swell idea that has 
kept many a family from getting stuck. 

It’s an even better idea for a family’s budget! 

A reserve supply of dollars is a lifesaver in case 
of financial emergency. It will keep your family 
going if sudden illness strikes, or unexpected ex- 
penses show up. 


And one of the easiest ways to build just such 
a cash reserve is buying U. S. Savings Bonds on 
the Payroll Savings Plan! 


Millions of Americans have discovered that 
automatic Bond buying is the quickest, surest 
way of saving money. What’s more, the money 
you save in Bonds buckles right down and starts 
making more money—in just 10 years you get 
back $100 for every $75 you put in today. 


So keep on buying Bonds on the Payroll 
Plan. Buy all the extra Bonds you can, at any 
bank or post office. And remember, you’re help- 
ing your country as well as yourself—for every 
Bond you buy plays a part in keeping the U. S. 
strong and economically sound! 


Save the easy way.. buy your bonds through payroll savings 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 
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TRUSHAY 


THE 
BEFOREHAND 
LOTION 


47 
For skilled, sensitive hands’ 
lotion—was specially designegitg insure 
contains no glycerine, is not 
sticky or greasy. The delightful velvetyfeel. 
TRUSHAY-protected hands are soft, smooth tye 
supple. They speak forthemselves... =  ##= | | 
alttact the eye and please he fastidious 
s as sa sFsh 


TWO NEW SYMPOSIA for 1947 


INDUSTRIAL SURGERY under the guest editorship of 
Dr. Loyal A. Shoudy, Medical Director of 
The Bethlehem Steel Co. 


DIAGNOSIS AND TREATMENT IN NEUROSURGERY 


under the guest editorship of 


Dr. Jefferson Browder, Clinical Professor 


of Neurosurgery, Long Island College of Medicine 
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Prolonged effect 


in local mouth lesions 


+ 


4 


Bristol Penicillin Troches, pleasantly flavored, are available in bottles 
of 20, each containing 1000 penicillin units. The excipient has been 
accurately designed with two pharmaceutical objects—to insure com- 
plete stability of the product in the bottle, and to insure a gradual 
release of the penicillin in the mouth. | 


Troches of Bristol Penicillin dis- 
solve slowly while resting in the buccal 
sulcus. Penicillin is gradually released 
into the saliva, bathing the access- 
ible mucous lining of the oral cavity 
with an effective concentration of the 
antibiotic. Such direct and prolonged 
contact of penicillin with the local 
lesion is a basic principle of successful 
therapy. 

Penicillin troches are used with 
definite relief in Vincent's angina; 
ulcerative, aphthous or desquamative 
stomatitis; hypertrophic or ulcerative 


gingivitis; inflammatory paradentosis. 


LABORATORIES INC. SYRACUSE, NEW YORK 
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PENDARVON 


(a source of Amino Acids and Vita- 
mins of the B Complex) answers the 


question of palatability with a zesty, 
heartening bouillon taste that is very 


appetizing. 


Pendarvon is 
NEW. Let us 
send you a frial 
supply for taste- 


testing. 


ENDARYV' 
GRANULES 

/ 
Granule-form, 
dissolves readily 
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Rapp clinical response in the syndrome of hypochromic 2 
(secondary) anemia usually requires more inclusive therapy than iron medication 7 
alone. The characteristic lethargy, anorexia, listlessness, and disturbed és 
gastrointestinal function reflect the many metabolic derangements involved. 
Hence effective therapy must also be directed against these associated symptoms a 
before complete return of well-being can be produced. 


The well-balanced, rational formula of Livitamin With Iron is designed to combat 
the many manifestations of the protean syndrome characteristic of hypochromic 
anemia. It provides not only highly available iron in nonionic form, but also 
generous quantities of B complex vitamins as well as fresh liver (as liver 
concentrate) containing the fraction in which the recognized antianemia principle 
is found. Thus existing vitamin deficiencies, so often the cause of anorexia 

and nutritional involvements, are promptly overcome, further adding to the 
patient’s subjective improvement as the anemia itself is corrected. 


Livitamin With Iron proves highly efficacious in all types of secondary anemia, 

whether due to impaired iron intake, chronic blood loss, or chronic systemic 
infection. It is especially valuable in the anemia of children which 
is so often associated with malnutrition and vitamin deficiencies. 
Dosage: 3 to 4 teaspoonfuls three times daily. 


Each fluidounce of Livitamin With 


Thiamine Hydrochloride (B:)..10 mg. 
y Riboflavin (Bz, G)........... 5 mg. 
Nicotinamide (Niacinamide).. . 25 mg. 
: Pyridoxine Hydrochloride (Bs). 1 mg. 
Pantothenic Acid............. 5 mg. 
Liver Concentrate 1:20........ 45 gr. 
_ (Represents 2 oz. iver 
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